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Preface
This treatise is a sketch of a new town that more closely obeys the long term rules of The Earth.

Humanity probably has millions of years left on this earth, but will regress 'to the caves' unless it 
achieves total sustainability by obeying at least three rules.  Briefly:

1. Stop using up non-renewables
2. Stop using more and more of key renewables
3. Nurture the soil, the waters, the air, and all that lives therein

How easily can existing society be altered to obey those rules?  I suspect it is very difficult, so we 
should try out new towns that can obey them; no utopias, just better more sustainable structures.

If the experiment succeeds, it should be replicated wherever possible across much of the world.  

I think you will be pleasantly surprised that the new towns will not make a huge difference to many 
aspects of domestic life in the current developed world, but will radically reduce the impact we 
make on the planet.

Oh, and this work is not about climate change, though that gets a brief mention. 

Short of time?  Read from here to the end of “A trip round The Town” to get the gist of my idea.

And after this work...?
If this is the right way to go, this work will need expanding with major resources of time and 
thought, some of yours hopefully, but such a town will need far less physical resources than a 
similar sized conventional developed-world town.  It must.  The world is running out of everything.

Edition 1.0 is not available in print.  Instead it is downloadable in full at no cost and is intended to 
be read online so that you can follow up anything in it immediately, through the world wide web.  I 
have not used quotations and references in the standard academic style.  I am no academic, and in 
any case prefer wherever possible to present each reference as a blue underlined hyperlink so you 
may immediately access those resources by clicking on the link.  Try it now on Hyperlink! 

There's a trade off.  To follow up hyperlinks, you will not need to go to several libraries; instead, 
online, you will be able to access linked pages almost instantly, but only if they still exist.  Over 
time, that will no longer be true for some links.  I may make a later version with updated links.  The 
analogy is that a referenced book may be out of print and not in a nearby library, or you've no time!

This work was written in the state of New South Wales (NSW) Australia, with mostly Australian 
references and illustrations, but I am sure you can read it with your own country in mind.

Remember, this is not, and never will be, a finished work.  Edition 1.0 is inevitably flawed by my 
single authorship.  Quite simply (soon you might say, 'obviously'!) I don't know enough about many 
issues discussed, but I wanted to outline the idea by myself first.  If it is ridiculous, the ridicule is all 
mine!  I hope you think it good, but I doubt if it is great.  If I had worked on it for a few more years, 
it might be.  It might also be too late.  Edition 2, if it ever happens, should probably be a far bigger 
work by a team.  So, for what it's worth, welcome to A Zillion Year Plan … for humanity.
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Long term?
“The long term rules of The Earth “ … how long is long?  How long might humanity survive?

Mayan calendar
Prior to the date, some people were suggesting that the Mayan calendar current great cycle ends on 
December 21st 2010, and so does the earth!  As if a calendar could influence events!  Anyway, the 
whole idea is disputed, and is just one more in a long line of “the end of the earth is nigh” garbage!

Asteroids
Initially, folk were concerned to know if NASA's 2004 calculations about asteroid 2004 MN4 were 
accurate.  2004 MN4 is about 320 metres in diameter.  Late in 2004, there was concern it would hit 
the earth (1 in 60 chance), but after its orbit was determined with greater accuracy, it seemed it will 
pass by the Earth on Friday 13th (!) April, 2029 at about 30,000km from the surface.  That IS close! 
The geosynchronous GPS satellites orbit at ~36,000 km.  I believe there is an accuracy of about 
+11,000km in the pass-by distance, so the approach might be as close as 19,000km.  If a body of 
such size did hit the Earth, it might not result in the extinction of humanity, but it would certainly 
cause immense death and destruction all round the world, not just near and on impact.

Clearly, way into the future, the Earth might be threatened by other space objects, another asteroid, 
a comet, or even a wandering black hole – which might swallow not just the Earth but the entire 
solar system or even the galaxy.

Volcanoes
And on Earth, there is the probability that the volcanic Yellowstone area in Wyoming, USA, will 
once again erupt violently, as it has in the past.  When is at best educated guesswork.  The last 
eruption was 630,000 years ago, but seismic activity in the area is almost continuous.  An eruption 
there would probably make the Mt St Helens incident look like a backyard bonfire by comparison.

Yellowstone is not the only candidate!  The 2010 eruption of Iceland's Eyjafjallajökull might be 
dwarfed by another eruption of their Katya – which erupted massively in 1755, devastating Europe.

Magnetic field
Irregularly, the earth's magnetic field completely reverses.  It can take a period of some tens of 
thousands of years, but would seem sometimes to have taken a million years.  There does not seem 
to be a way of predicting the change or determining whether it is spontaneous or prompted by some 
external event.  The last reversal seems to have been about 780,000 years ago.

The magnetic field protects life on earth from charged particles in the solar wind.  Maybe the actual 
reversal takes place very quickly, though the field would seem to have reduced by about 10% in the 
last 150 years.  Is it moving towards another reversal?  What effect might that have on life on earth?
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Species lifespan
Biologists estimate that mammalian species last on average only a few million years, though there 
are wide variations, and no way of determining how long a species might last if it is clever enough 
deliberately to avoid threats to its existence (or stupid enough to create such problems itself).

The sun
Meanwhile, the Sun is running down.  Estimates are that it has fuel for another 5 billion years, but 
in fact, as the fuel gets used up, the sun initially increases its output.  It is expected to be about 10% 
hotter in a billion years, by which time seas will boil.  End of life.  See “Date set for desert Earth”.

Perhaps we can stand it up to 1% hotter which might take us forward another 100 million years. 
Maybe by then enough humans will have fled to distant planets to continue the species.  

Lucky distant planets.

A zillion year plan ...
Does it really matter?  

“Live like there's no tomorrow, but farm for the next hundred years!”  

So let's just pick a fictitious number such as 'a zillion' (which implies at least several million) and 
get on with planning how humanity might best survive, indeed prosper, for that huge amount of 
time. 

Huge is the vitally important word.  If the Mayan thoughts are correct, there's no point.  Eat, drink 
and be merry, for tomorrow, we die.

If we do have a zillion years left, then we will either need to resign ourselves to life once again as a 
tiny population of fur clad, cave dwelling hunter gatherers in a post-apocalyptic world, or we must 
plan to obey some simple rules about living on our finite planet.

...and “... for humanity”?
Remember, the earth owes us nothing.  We owe it everything.  If we really REALLY mess up, and 
obliterate ourselves entirely, the earth will continue to revolve once a day, and orbit the sun once a 
year, the moon will orbit the earth every 28 days, and the sun will orbit the galactic centre every 225 
million years or so, give or take a Wednesday.

The earth will become, once again, a nature reserve, untroubled by that pesky upright ape, and all 
its magnificent or thoughtless works, most of which will no longer be evident after a million years. 
By that time, even one of its most stupid activities – making plutonium – will decay to nothing.  

The earth doesn't give a !@#$%^&* for us.  We have to care for it.

Starting now...
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The Rules on a finite planet
On a finite planet (there's another sort?) there are some simple rules for humanity if it wants to go 
on living there indefinitely.  Below are three of the biggest.  They may seem incredibly obvious, but 
they are regularly, widely, and repeatedly broken.  

We cannot go on breaking The Rules.  We cannot talk our way out of them.  As Nicholas Stern said, 
speaking on global warming at the Times Cheltenham Literature Festival in 2009:  

"You can't negotiate with the physics of the planet".

Rule #1 - non-renewables
“We cannot continue to destroy or irretrievably disperse non-renewable materials”

Trouble is, we have for centuries been doing exactly that:

• completely destroying non-renewables such as coal, oil, natural gas, and uranium

• extracting, using, then dispersing most other non-renewables (metals, semi-conductors, 
phosphorus, sulphur, and so on) into the atmosphere, land fill, or the waters, so sparsely that 
they are, in practice, irretrievable.  And all the while, we litter the earth with the spoil, some 
of which is highly polluting.  So are some of the materials, such as cadmium and mercury.

Rule #1 does not say non-renewable materials cannot be used, just that they must not be used up.  A 
world in which we never use any non-renewables would truly be 'back to the caves'.  No thanks.

Rule #2 - renewables
“We cannot continue to take more and more renewable resources”

Some renewable resources are insensitive to our usage.  For example, the sun shines and the rain 
falls no matter whether we use none of them or all of them.  But of course when we use all of such a 
resource, there isn't any more.

The renewables that are, by and large, insensitive to our usage are:

• From the Sun:
Solar energy
Rain
Wind
Waves

• From the Earth:
Geothermal energy (but continuous extraction in one place depletes it temporarily)

• From the Moon (plus a little help from the Sun):
Tidal energy
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Rain, wind, and waves, and many others (such as biofuels) are, of course, solar derivatives.  This 
treatise concentrates on making local use of direct solar energy, and perhaps wind (site dependant). 
This is not because I think the others are useless, but because the opportunities to exploit them 
locally are limited, and because I believe we should concentrate on the best prospects: sun, wind. 
“We should look at all options” can be a cover for “I don't really want any of them”.

Many other resources are very sensitive to our consumption.  Using up more and more of a 
supposedly renewable resource has repeatedly proved disastrous...

Newfoundland's cod have disappeared almost entirely.  In 1497, explorer John Cabot recorded that 
they were so huge, and so plentiful that they could be caught with a wicker basket placed over the 
side of the boat.  By 1992 they had almost totally vanished and studies in 2008 suggest they might 
never recover, despite a total fishing moratorium.  

Hillside rain forests in monsoon areas are clear felled.  Soil that has taken thousands of years to 
accumulate washes out to sea within a year, wrecking downstream agricultural land as it goes, and 
ensuring no more trees on those hillsides for another few thousand years.

Some of those examples of over-exploitation overlap with Rule #3 ...

Rule #3 - nurture
“We must nurture the air, land, lakes, rivers and oceans, and all that lives in them”

Every breath, every meal, every drink, comes from them.  Wreck them and die.  

We are wrecking them.  Into the air we pour vast quantities of pollution; carbon dioxide, 
hydrocarbons, nitrogen oxides, sulphur dioxide, volatile chloro- and fluoro- carbon and sulphur 
solvents, and so on and on and on.

We add artificial fertilisers (sometimes containing other, damaging, chemicals) to the land, allowing 
much of it to wash off and pollute the waterways, whilst into the waters we pour raw or only partly 
treated sewage, that should be rich only in desirable nutrients, but often contains heavy metals as 
well, so is dangerous to the land and the waters alike.  

Indeed, the amount of mercury that has now entered the oceans means that sea creatures high up the 
food chain accumulate so much of this highly toxic metal that they are dangerous to consume in 
quantity.  The NSW Food Authority encourages pregnant women to eat fish, since mercury levels in 
fish caught off Australia's coast are typically very low, but warns against eating too much of higher 
food chain fish (see my emphasis):

2-3 serves per week of any fish and seafood not listed below
OR

1 serve per fortnight of Shark (Flake) or Billfish (Broadbill, Swordfish and Marlin) and no other 
fish that fortnight

OR
1 serve per week of Orange Roughy (Deep Sea Perch) or Catfish and no other fish that week
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We treat the soil in such a way that dust bowls are created, and the valuable agricultural top soils 
blow away, such as in Melbourne in 1983 and Sydney in 2009.

Into the sea we throw plastics that will last for centuries.  The ocean currents mean the plastics 
congregate in huge masses in North Pacific gyres (vortices at the centre of rotating ocean currents).

Every* living thing is now, or might be in the future, a source of our salvation.  There may be 
thousands of natural medicines waiting to be discovered in species still unknown.  If our behaviour 
causes their extinction, we will never know.  Biodiversity is crucial to our survival.

[*I'm not too sure about the value, for example, of mosquitoes, tape worms, or the polio virus, but 
you never know!  Perhaps someone will breed mosquitoes that inject a malaria vaccine instead of 
malaria.  Research and experiments dating back to the 1970's have shown that putting up with some 
intestinal worms (also known as helminthic immunotherapy) may help prevent or cure some 
Allergies, Asthma, Autism, Crohn's Disease, Eczema, Irritable Bowel Syndrome, Multiple 
Sclerosis, Psoriasis, Sjögren's Syndrome, and Ulcerative Colitis.  As for polio, hmmm ...]

Consequences
By breaking Rule #1 we are running out of raw materials, and massively polluting the world.

By allowing population to rise inexorably while trying to achieve or maintain certain standards of 
nutrition, we are running out of good agricultural land, sufficient fresh water, and the bounty of the 
rivers and oceans.  We therefore break Rule #2.

By paying little heed to soil structure, pouring wastes into the waters, and probably presiding over 
(causing) the greatest number of extinctions since the dinosaurs disappeared, we break Rule #3.

“To forget how to dig the earth and to tend the soil is to forget ourselves.”  Mohandas K. Ghandi.

These rules cannot be flouted indefinitely.  Today, they are breached massively, day in, day out.

The thing better, or, the better thing?
Often, new ways of doing things are put forward that seem to alleviate the problems, but sadly, 
many efforts in the environmental field are about "doing the current thing better" (or trying to). 
Whilst some such activities do help, and should be strongly supported, they miss the main point.

Beneficial as it may be, we don't just need to "do the thing better", we need to "do the better thing". 
It's a very old saying, but it's worth repeating because we obviously still haven't grasped it.

However, tactically, it is certainly sensible in many areas to attempt to improve current methods.  

Solving our many problems requires concentrating on reducing consumption (rather than just 
switching production to renewables and encouraging recycling), and on activities that will lead 
eventually to a reduction in population (after first slowing growth to nil), most urgently in the 
developing countries, especially in Africa.

Many others have focussed on the population issue, and it is not my intention to do so here, as I 
wish to concentrate on the task of achieving sustainability by consumption reduction.
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However, on population I would echo Jeffrey Sachs' remarks in “Common Wealth - Economics for 
a Crowded Planet”.  My summary of his thoughts on developing world population stabilisation:

• Improve child survival (so families don't feel the need to have six children to ensure one son 
survives)

• Educate girls, especially to secondary school level, both for the content – particularly on 
birth control - but also so that their child rearing is delayed and they are more highly valued, 
and thus parents desire for a surviving son changes to a surviving child of either gender

• Empower women.  A husband will want his wife to work more and bear children less if she 
earns well

• Create access to reproductive health services including legal abortion
• Continue to foster the Green Revolution (better and more food leads to smarter children, 

both from better nutrition and because the income is there to allow them to stay in school)
• Urbanise (not for its own sake, but noting that in a subsistence rural area, children's time is 

valued more for labouring on the farm rather than receiving an education)
• Guarantee old age security by government (perhaps lack of such security is the greatest 

driver for having many children)

As those items are tackled – a very large task indeed –  over-population stands a chance of ending, 
as seems to have occurred in many developed countries now with a static or falling population.

Boundaries
In 2009, a team led by Johan Rockström, the director of the Stockholm Environment Institute (SEI), 
attempted to identify key “planetary life-support systems” and just how much further we can push 
these planetary boundaries.  They came up with these nine areas, then tried to quantify the 
boundary range in each, to mark our performance so far, and to explain the implications of failing:

1. Acid oceans
Aragonite (a form of calcium carbonate) saturation ratio <2.75:1; just OK (2.9:1)
Drop below that as dissolved CO2 rises, and the corals and seashells may dissolve

2. Ozone depletion
No lower than 276 Dobson units; just OK at present: 283
Depleting ozone allows in dangerous UV rays

3. Fresh water use
<4000km3/year; OK: currently 2600
Vital to life

4. Biodiversity
Extinction <10/million/year; utterly failed: 100
Benefits of many species unquantifiable

5. Nitrogen and phosphorus cycles
<35 million tons of nitrogen fixed from the atmosphere per year; utterly failed: 121
Wrecks rivers and lakes with algal blooms and makes nitrous oxide (bad green house gas)
<11 million tons of phosphorus flowing to the oceans per year; just OK: 9
Causes ocean blooms and dead zones

6. Land use
<15% ice-free land for crops; just OK: 12%
Threatens rain forests and the habitat of many species

7. Climate change
CO2 max 350 parts per million; failed already (387) and heading for far worse
Warming the planet with possible catastrophic consequences for humanity
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8. Aerosol loading
Boundary not identified yet
Effects on the planet unclear (some cool, some warm) but it kills people by lung disease

9. Chemical pollution
Boundary not identified yet
Harms or kills many living things including people

This work is nicely explained in the New Scientist article pp30-35 27 February 2010, and the 
Stockholm Environment Institute home page which leads to their scientific research papers.

I am cautious about the value of that work.  It aims to“define a ‘safe planetary operating space´  
that will allow humanity to continue to develop and thrive for generations to come” which sounds a 
little like trying to continue business, not exactly as usual, but with more attention to limits.  

For example, the bad effects (#5) of phosphorus flowing to the oceans is important, but perhaps 
even more so is the need to keep it on the land, where it is vital to agricultural production.  And is 
the overall implication of the approach that, within certain boundaries, some waste is acceptable. 
Over a zillion years, it isn't!  But the work does focus our attention on key areas for improvement.

A new start
We desperately need to make changes to achieve sustainability, but our current cities and suburban 
society militate against that in ways that are difficult to overcome.  Over decades, many small single 
storey cottages have become large new two storey houses, the roads have been widened and sealed, 
concrete pavements have been installed.  Rain water tanks have (sadly!) given way to mains water. 
Cesspits or septic tanks have been replaced by sewers.   Nevertheless, the essential nature of the 
built environment, and consequently the style of the society, is much the same, or worse!

The drivers against major improvement are not hard to find.  Consider (in today's suburbia) 
constructing for yourself a house and lifestyle that comprise many of the changes that may be 
necessary for long term sustainability: 

1. Composting toilets, and disposal of the humanure on adjacent agricultural land 
2. Disposal of the (now only grey) waste water on adjacent land by subsurface irrigation 
3. Collection of the rain for all remaining water uses in the house 
4. Heating most hot water by the sun 
5. Powering (fewer) electrical devices mainly from photovoltaic panels 
6. No cars, therefore no garages, drives, or carports 
7. Much less street infrastructure: simpler roads and few domestic services 
8. Mostly wood house construction 
9. Most travel within the local area on foot or bicycle

Time to send your development application to the local council.  They will turn it down on several 
grounds.  For example, they might happily understand that you don't want a car, but will point out 
that if you sell your house and the purchaser has a car (more likely two these days) they will be 
forced to park them on the roadside, and that is undesired or, quite simply, not allowed.  You must 
build a drive and garage (in some areas, capable of housing two vehicles).

[In July 2010 the council in Canada Bay (a Sydney suburb) ruled that new unit blocks were to be 
provided with only one garage per unit, and new housing would not be allowed on-street parking.]

And in any case, you in your own sustainable house (and more than a few dedicated pioneers have 
achieved most of the above items) cannot yourself succeed in reducing street infrastructure (#7) and 
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you may be reluctant (for yourself, or more especially for your children) to walk and cycle 
everywhere (#9), because of the threats to health and safety from motor vehicles.

Anyway, who wants to buy your new house?  Today, it is only attractive to a few in the present 
population who understand the dangers of our way of life and are prepared to change. 

We need a new start ...

The Town
And so, to achieve sustainability I suspect we need to construct a substantial and partly-separate 
subset of society that much more nearly adheres to items such as #1 to #9 above, and, especially, 
that aims towards eventual complete observance of The Rules.  Obviously, there is no way that it 
can be done by a whole nation in one go, but then that is not necessary.  Instead, a small part of a 
nation, namely a town's-worth (and specifically, a brand new and quite large town) should trial such 
a scheme while continuing to interface as best it can with the rest of the existing society.

The pioneers in that new town will hopefully achieve:

• A much more sustainable and enjoyable way of life for themselves and their children 
• Proof that it is the way forward so that others may more willingly emulate it

It's called "testing policy".  Amazingly, we insist on a rigorous testing of new drugs, and all sorts of 
other products for safety and fitness for purpose, but we often accept untested major new policies.

It is my belief that this new town concept is a crucial step towards a society that might last a zillion 
years, but my whole concept could be badly misconceived, and is certain to have significant, though 
hopefully non-fatal, flaws.  So let's do the detailed design, and test it!

And whilst my illustration relates to Australia, the land where I now live, I hope you can imagine 
similar approaches in your own land, though in some of the more developed countries, finding 
enough contiguous productive land, with sufficient rainfall, might be a challenge.

So, please, travel in your imagination to my new town built on sustainable principles – see if you 
like it and think it could work...
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A trip round The Town 
Come with me in your mind, and visit a new style of town, perhaps early in the 2020's.   Maybe it's 
all a silly dream.  You judge!  And remember, so far, it is a dream, not a rigid detailed specification.

Sanctuary
You wake quite early, because the bird song is loud and dramatic.  The Town is a de-facto 
Australian wildlife sanctuary, since it is free from non-agricultural exotic species, particularly cats 
and dogs (guide dogs excepted).  Pet lovers instead enjoy free-roaming blue tongue lizards, 
wallabies, cockatoos, lorikeets and rosellas.  Beautiful, and no food bills!

You draw back the mosquito nets.  Climate change has brought mosquito borne diseases to parts of 
the world previously unaffected.  Dengue fever, Ross River fever, even malaria have spread south 
down the east coast of Australia.

The 'bathroom'
You make your way to the bathroom, a misnomer because there is no large bath in it, only a shower. 
The wash basin is rather large (like a tiny bath) so that it can be used for emergency laundry (such 
as nappies and soiled sheets) and is thoughtfully constructed to be suitable for bathing infants at the 
adult's waist height, thus avoiding bending.

Raising the lid of the toilet seat, you discover that it is a composting toilet, which is three ways 
better than the flush toilet 'advanced' societies have used for well over a century: 

• By no longer flushing toilets (almost always with top quality drinking water!) the house will 
be using about 30% less water than a conventional early 21st century house 

• All water discarded from the house is now 'grey', not 'black', since it contains no faeces, 
urine, or other human wastes, and can therefore be disposed of immediately, perhaps after a 
little inexpensive processing, by sub-surface irrigation of the garden.  So there are no 
sewers, no sewer pumping stations, no sewage processing plants, and no river or sea effluent

• All human excreta, plus all organic discards from the kitchen (all food scraps are put in the 
toilet) are saved, and carefully used on The Town's agricultural land.  They contain organic 
and nitrogenous materials (valuable as fertiliser and for soil conditioning) but even more 
importantly phosphorus, potassium, and trace elements, that are crucial to the soil's fertility, 
but are usually lost from the soil by harvesting the crops then flushing our wastes to sea

The taps and shower heads have fine aerated nozzles giving a satisfying flow with half the water.

Habits reminders are on show: 'TANK WATER!: turn off while soaping hands/brushing teeth'.

The obvious does need to be pointed out, time and time again.

And as you might guess, 'tank water' indicates that there are no water mains, catchments, reservoirs, 
purification plants, or pumping stations.  All the house water is collected from the roof.
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Meat the ferals!
You dress and go to the dining area, rather expecting a vegetarian meal.  Instead, you are offered a 
breakfast including pork rashers, sausages, and steak!  Your host explains that they are wild boar 
rashers, camel sausages, and water buffalo steaks.  For dinner, you are now not surprised to learn 
there could be a choice of rabbit stew, curried goat, or roast venison.  

Consumption of such meat is unsustainable, but the purpose is to attempt to rid Australia of its 
appalling load of feral animals (whilst enjoying the nutritional bounty) and thus revert the land 
nearer to its original state.  Most of the edible feral animals are prepared for the table, but a lot of 
activity also occurs aiming to rid the country of its feral dogs, cats, foxes, and of course the dreaded 
cane toads.  Yes, you could perhaps eat the dogs, cats and foxes, but not the highly toxic toads!

True, there are some challenges about eating ferals, most notably disease concerns, and collection, 
which inevitably is a remote activity, so transport and maintaining freshness make significant use of 
mobile fuels, currently fossil fuels, but hopefully later biodiesel or the like.

The main sustainable meats on offer are, as you would expect, kangaroo and emu, animals gentle on 
the soil and adapted to the Australian environment and climate over several million years, though 
various free-range poultry are also raised (chickens, ducks, geese) for eggs, meat, and the assistance 
they offer in cleaning up weeds and insects from soil about to be sown with vegetables.

Kangaroo meat is particularly healthy, giving an almost fat free red meat, and the animal emits 
almost no methane, unlike cattle, which emit large amounts of this greenhouse gas which is some 
20-30 times worse than carbon dioxide.  Kangaroos also recover particularly well from difficult 
conditions, thanks to their 'three-at-once' reproductive system, whereby a mother can be raising a 
large joey (baby kangaroo) whilst suckling a small one in her pouch and keeping in her womb an 
embryo in a suspended state, which will not develop further until feeding conditions are good.

At the end of the meal, you notice that everybody aims to leave their plates spotlessly clean.  That 
can be achieved elegantly, in the French style, by wiping it with a piece of bread, which you then 
eat.  But when there are no guests, everybody just licks the plate clean!  At least one author reports 
that is a most acceptable practice by a guest in certain regions of Tibet, indicating appreciation of 
the meal!  At the very least, it makes the washing up easier and the water less dirty.  It is one model 
for the children: try not to waste anything.  But perhaps not when Grandma is visiting!

What car?
Time to take a trip round The Town.  You wonder where the garage is in this modest-sized house, 
but find none.  Perhaps the car is under a car port on the drive?  Ah, no car port.  No drive.  No car! 
Instead, you are led to a bicycle room, where you discover that your host runs one of the town's part 
time bicycle rickshaw taxi services (mainly for the frail elderly, the disabled, or those with luggage) 
so you could get a relaxed ride round town after all.  Instead you opt to cycle yourself, though you 
could have chosen to put on roller or in-line skates instead, or even risk a skateboard or scooter!

You wheel your bikes down the wheelchair-friendly ramp to the road.  The house sits about a metre 
above ground, with the space underneath used for the massive water tanks and the composting toilet 
hoppers.  The elevation also gives considerable protection against the very occasional heavy flood. 

On your way to the road, you do have to open a gate, but it is in a fence made of trellises supporting 
edible fruit vines or canes, such as grapes, raspberries, and so on.   They are there partly to denote 
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property boundaries (man is such a territorial animal!), and partly for their productivity, but also to 
deter the entry of some of the wildlife, particularly the small wallabies who 'mow' the street grass.  

There are no newspaper deliveries, no mail box (so no junk mail); snail mail is held at the post 
office and the recipient is easily notified by email, since every residence is computer networked.

The 'road'
The road is a slightly convex and raised strip of land, about 6 metres wide, with an additional 2 
metres or so of slightly concave land on each side, as swales, or drainage ditches.  In the centre sits 
a 4M wide slightly convex paved area.  All else is lushly covered in neatly cropped grass.  The sole 
paved section is more than adequate as a one-way track for the very few heavy vehicle visits - 
perhaps only once or twice a month except during house construction.  Normally the paved area is 
used as a two-way shared area by pedestrians, cyclists, scooters and skaters, though on the 
extremely rare occasion that two cars might meet, they can easily pass each other (slowly!).

Some Town staff and others use little electric service vehicles not unlike golf carts, to carry tools 
and materials, or to assist a disability.  Some cycles have small electric motors and batteries.

In the event of heavy rain, some water is absorbed by the grassy road edges, and the remainder 
normally soaks away in the swales.  Fruit trees are planted along them, offering natural shade to the 
road users just as plane trees do on some French roads.  The swales also help to disperse any flood 
waters, though if a downpour is massive, the gardens may temporarily become inundated as well, 
which does not much matter as long as the level stays below the raised ground floors of the houses.

There is no visible evidence of any other infrastructure, no water mains or meters, no sewer covers, 
no gas mains or meters, no kerbs, storm drains or grills - almost nothing at all to install or maintain. 

There is end-user-voltage AC mains electricity (with house meters read electronically).  The cables 
are all buried, not on poles and they also power the street lights, which are highly efficient LEDs 
(Light Emitting Diodes), only turned on when a traveller triggers the motion detector.  At night, on 
their heads, most pedestrians and cyclists wear 'head-lights', somewhat like those used by miners.

Having no electricity cables on poles eliminates any possibility of spark-caused bush fires.  The 
royal commission into the 2009 bush fires in the state of Victoria reported that 5 of the 15 main fires 
were “associated with the failure of electricity assets” .  It is a frequent occurrence in Australia.

The mains power comes from The Town's wind turbines and concentrating solar thermal power 
station, which has a biowaste burner for rarely-needed back up.  So no coal-fired power is used, 
which avoids adding vast amounts of CO2 to the atmosphere, while wasting most of the fuel's 
energy.  Many houses power low DC voltage needs (such as LED lighting) from solar PV panels 
and a small battery, converting any surpluses to mains AC and feeding that to The Town grid.  The 
panels are particularly valuable in supplementing the power stations at summer peak demand times.

The only other street-delivered infrastructure is (buried) glass fibre to the home (FttH), excellently 
bringing almost all the communications anybody needs or wants: telephony, free to 'air' and cable 
TV, Internet (broadband running at gigabit speeds and in both directions, upload as well as 
download), corporate and personal video conferencing, video on demand for entertainment and 
educational purposes, and house facilities monitoring by the town's environmental services (to read 
the electricity meter, and so they know when it is time to change a toilet hopper).  The Town runs its 
own fixed and mobile phone service, on which all intra-Town calls are free.

Electricity and FttH cables are in a single duct: there is no risk of electrical leakage onto glass fibre!
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The heart
So you cycle with your host to The Town 'centre', which is more usually known as 'the heart' since it 
actually lies on one edge of the entire land area.  Here, the national highway and railway touches 
The Town's perimeter.  In this way, almost all transport within the domestic area is by foot or cycle, 
but those who need to, can then switch to public or private motorised transport of various sorts at 
the heart.  Also, most incoming vehicles to The Town are kept strictly within the boundary area 
between The Town and the highway.  

Trade continues; it is relatively early days for The Town, and it continues to import some essentials, 
for example most medicines are imported, except in towns which host pharmaceutical industries.

There are exports as well.  This Town is now well established agriculturally, and is producing a 
significant food surplus, which is sold to other nearby Towns that are not yet in that happy position. 
It does not plan to continue substantial food exports permanently or to more distant locations 
(except in emergencies) since one major objective of the new Towns is to grow enough food and 
wood locally to support its population.  Once support to nearby towns is no longer needed, any 
surplus agricultural land could be converted, for example by expanding the domestic areas and 
raising its population, or by expanding forestry. 

The heart of The Town offers fewer office and retail facilities than you would expect for its size of 
population.   The paucity of office facilities is simply explained: many knowledge workers use their 
own homes for much of their work time.  Those who find it difficult to do that (due to family 
distractions, or the need for confidentiality) use serviced offices in the heart, no matter whether they 
work for an international organisation, a government department, a large commercial company, or a 
purely local operation.  Those resources are organised to ensure privacy of the work.

Those working mostly at home often take time out to meet with colleagues and others at some of 
the facilities at the heart of The Town, replacing interactions experienced in conventional offices.

The smaller amount of retail space is also understandable: one fundamental aim of The Town is to 
live life with fewer things, and that the items that are purchased have a really long life expectancy, 
including being easy to maintain locally.  Unlike the rest of Australia as measured in 2006, the 
biggest single occupation in The Town is not retail!  For one thing, the deliberate paucity of rubbish 
and recycling services discourages purchase of frivolous, over-packaged and short-lived goods.

What you do find at 'the heart' however are substantial educational, health and some office facilities. 

Education
There is a large school campus, divided into these sections:

• Kindergarten year, and younger infant day care
• Primary school years 1-4 (Australian school year 1 would typically be for ages 5 or 6.)
• Junior school years 5-8
• School certificate years 9-10
• High school certificate years 11-12

Whilst the different sections are separated, they are contiguously located, and because of the safety 
aspect of an almost totally vehicle-free environment, it is both convenient and acceptable for older 
children to take their younger siblings or neighbours to school.  The sectioning also allows school 
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regimes to be tuned to the temperaments and needs of its clients – the necessarily highly protective 
nature of processes, rules and regulations for the smaller children becomes progressively relaxed the 
further up the age range, so that by years 11-12 the pupils can be treated as young adults.

And though pupils normally attend a section based on their age, the proximity permits some of 
them, and their teachers, to move flexibly as required and desired.  One issue that can arise in sub-
divided high school premises if there is too much separation between age range buildings is that 
some teachers who would like to teach older pupils get 'stuck' in only serving juniors.  Also, pupils 
can more easily leap or repeat a year, or take a more advanced stream for a particular subject.

There are various university adjunct buildings as well.  Whilst The Town does not by itself even 
come close to justifying a complete university, there are several disciplines that are intimately 
related to its very existence, particularly studies in agriculture, sociology, biology and meteorology. 
The various buildings are remote locations associated with established universities elsewhere in the 
country.  Some buildings provide local study facilities and staff for many university courses, 
supported by distant universities for example via teleconferencing of lectures, though many of the 
highly polished lectures are now available, as stored files – some used throughout the world.

There are also some other small separate facilities for the very young at locations across The Town.

Health
The health facilities are first class, though the overall expenditure on health is quite low.  Exposure 
to normally common pollutants (especially road fumes, break-lining particulates, and plasticisers) is 
negligible, and regular exercise by most citizens is unavoidable, and the health statistics show it! 

Health services in The Town are integrated together in buildings in the same complex; general 
practitioners, optometrists, dentists, pathology, X-ray services, emergency rooms, hospital wards .... 

Some of the services at the clinics and hospital are provided via remote assistance.  For example, 
since X-rays are now digitally captured, they can be transferred almost instantly anywhere in the 
world for diagnosis by top experts.  The reverse can be the case also; some of the world's best 
specialists work in The Town and provide remote services to many other locations around the globe.

Some operations are performed by remote surgeons using robotic instruments.  Indeed, the early 
trials of such work (with the surgeons only in the next room, in case of emergency) showed that the 
use of these quite small tools meant that several surgeons could operate together where there had 
previously been room at the table for only one, thus reducing operating time.  Anaesthetists and 
nursing staff must obviously be physically present.  Services are also provided to out-of-Town folk.

Hospitals in neighbouring Towns specialise in a carefully coordinated way.  It is unlikely that any 
single Town's hospital could be a conventional level 6, but it's own hospital, in cooperation with 
those in nearby Towns, offers every modern care within a few tens of kilometres.  Medical staff 
retention is high as they not only enjoy the nature of Town life, they no longer feel the need to work 
in a large physical hospital to advance their careers, as they are part of a massive virtual hospital 
complex, consisting of the sum of the various hospitals in this and neighbouring Towns.  At last, 
some of the previously intractable health challenges facing rural Australian towns – finding and 
keeping 'a' local doctor, and long distance travel to specialist services – are over.

The predominant approach to health in The Town is prevention to minimise the need for cure.  So 
much illness in standard society is related to environmental pollution, poor diet, too much stress of 
the wrong sort, and lack of exercise.  In The Town much better health is easily achieved.  The Town 
is the main prevention!
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Retailing
Shopping is considerably different from conventional early 21st Century Australian retailing.

No standard national branches

Because of the nature of The Town and the dedicated intention of its council and all its residents to 
move towards compliance (to the greatest extent possible) with The Rules, it is not acceptable 
simply to populate the retail areas with standard branches of the country's established retailers.  It is 
impractical for The Town and unacceptable to the retailers to issue them rule-observance direction 
over all their ranges.  

Sales audits

In any case, shopping in The Town is, by the enabling legislation, subject to rigorous auditing of 
every purchase, though anonymously to protect privacy.  Since The Town was conceived as an 
experiment, scrupulous measurement was built in at the start.  Therefore, checkouts in every shop 
are part of one system instead of being linked to distant data centres of standard national retailers.

Purchasing

Consequently, The Town's retailers employ their own purchasing staff, who nevertheless have 
arrangements with many of the country's wholesalers, so can obtain some of the benefits of bulk 
purchasing.  The effort of acquiring goods for sale is more limited compared with conventional 
society since fewer capital goods are sold, and as much as possible of the food is locally grown.

Purchasers in the capital goods area seek out such attributes as local maintainability of nearly all 
parts of each item, long term guarantees as standard, and increasingly, evidence that construction 
has taken place with eventual simple dismantling in mind, thus maximising recyclability.

Packaging

Products are sought that minimise packaging waste and the need for its recycling.  For example, the 
use of “polystyrene popcorn” balls to pack delicate items might be deprecated in favour of the use 
of real popcorn (no butter!) which can be composted or fed to chickens.  An alternative to packing 
fragile goods in polystyrene is compostable papier-mâché shapes, moulded from recycled paper.

Some packaging is sheer lunacy.  Recently, I needed a USB memory stick in 
a hurry, and I was in a supermarket.  That, and the desire to show you this 
complete idiocy, is my excuse for buying the one shown on the right:

The credit-card-sized supermarket rewards card shows the scale.  The 
cardboard is just under A4/letter paper size and the enclosing pack itself is 
strong thick PET.  At least it is recyclable.  It weighs twice the product!

The Supermarket

Actually, it is stretching the term to call it that, since it sells a lot less than a standard supermarket. 
There is only one.  The absence of so-called competition is compensated for by having strict open 
pricing information that is available online to everybody.  
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Shoppers load up a trolley in the usual way, and transfer their purchases to another trolley at the 
checkout, which they then wheel home, if that is near enough to walk, or attach to their cycles.

The products available ('ranged' in supermarket language) are more limited than in a conventional 
store.  There is of course a fresh fruit and vegetables section.  Most of its produce comes from the 
agricultural areas of this Town or its neighbours.  There is a substantial butcher's section, some of 
which prepares indigenous produce such as kangaroo and emu, but most of which handles local 
poultry, rabbits - which are proving hard to eradicate entirely from the agricultural lands, and the 
substantial trade in aggressively harvested feral animals imported from outside The Town.

But considerable care has been taken not to range products which are widely regarded as frivolous 
or environmentally damaging (for example, massively over-packaged in non-recyclable materials). 
A balance has been struck by general discussion and agreement, since there is a risk of an overly 
puritan ethic.  Thus whilst no tobacco products are on sale anywhere in The Town, there are still 
sales of alcoholic products, though most folk prefer to visit one of the pubs to enjoy a locally 
prepared draught beer, cider, or wine from the barrel, thus socialising whilst also supporting Town 
industries and completely avoiding packaging.

And for those who totally disagree with a decision not to offer a certain product within The Town, 
there is no prohibition on buying it elsewhere.  Obviously, there would be no local servicing though.

Offices
Not everybody who works at a desk does so at home.  Some find it difficult to concentrate there, 
whilst others are directed to a more conventional office by their company or government 
department, often for confidentiality reasons.  The office buildings are general purpose facilities 
which could be used by almost any enterprise, and are then divided up as needed at any one time, 
with arrangements such that it is easy to reorganise them when demand changes.

Community facilities
We have made a mess of our current society when it comes to community facilities.  If it were 
otherwise, then we would not frequently see tumultuous impromptu attendance at inappropriate 
venues (somebody's previously modest party) by hordes of drunken youths, summoned by SMS 
messaging.  We have to put in place venues and organisations to avoid these sad scenes.

There is an Olympic sized swimming pool, together with other aquatic family fun areas.  For 
several reasons, it is highly probable that Towns would be built some way inland, and, especially in 
a country like Australia, everybody should learn to swim at an early age.  It would represent a 
massive saving in cost, environment, and avoided tragedies, if there were no backyard pools 
anywhere.  None!  The community swimming facilities would be managed professionally, and fully 
supervised during long opening hours.  

Water-retention dams are carefully protected to avoid the tragedies all too common in Australia.

There are substantial playing fields for a variety of sports, and several workshops where 
experienced adults can lead youngsters through several technologies.  Understandably, unlike more 
conventional society, the emphasis on cars is lower (though the Town's rental fleet needs work), but 
other mechanical and technical areas are available: farm machinery and vehicles, and computers.

As much multiple use as possible occurs.  For example, premises (such as some school buildings) 
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that are in normal use from about 08:00 – 17:00 Monday – Friday for their primary purpose, are 
made available outside these times for other appropriate activities, such as night classes and drama.

Christians make their most substantial use of churches on Sundays, the main Jewish worship day is 
Saturday, and Muslim worship is primarily on Friday, so The Town has only one house of worship, 
time shared between the various faiths.  (OK, just joking!  I guess that's a bridge too far!)

Ownership
The freehold of all the land which comprises The Town is owned by The Town.  No individual or 
enterprise owns any land or buildings.  People instead invest capital, if they so choose, in Town 
shares.  They can only be held by individuals, not by enterprises.  

Enterprises can also raise capital by issuing shares in the usual way, so residents (and others) can 
invest their capital in those enterprises via shares or direct loans.

Ownership of enough Town shares entitles their owner to occupy a house or unit without paying 
any rent (though they still pay Town rates and building maintenance fees).  Those with fewer or no 
shares pay rent, some of which goes as income to those who have more than enough shares.

Changing accommodation within The Town (often up or down sizing in response to altered family 
or personal needs) thus involves moving, then altering these regular payments, rather than being 
involved in the legal hassles and huge financial transactions of ownership change.

Also, people's major financial capital is thereby still held in property investment but in much 
smaller-grained units (say $50 shares not $500,000 houses).  Thus a need to liquidise a portion of 
those investments is as easy as selling a few shares rather than disposing of an entire property.

Legislative changes permit Town share ownership (below a threshold) to be treated like property 
ownership for the purposes of granting exception to capital gains tax on the principal residence.

The fact that The Town owns both the land and the houses is a logical extension of the gradually 
developing community land trust movement, which owes its origins to the Bhoondan movement in 
India.  These movements place the ownership of just the land in community hands, whereas the 
dwellings belong to their owners.  In this way, such home ownership becomes achievable for many 
more, particularly where the land price represents the majority of the cost of a conventional house.

Town sections
The Town is divided up into different functional sections:

• Domestic, as one contiguous area, located right next to ...

• The Heart, the commercial and light industrial strip, all of which is sited as close as possible 
to the national road and rail highways, so that it can benefit from external transport access 
whilst also being reached on foot or cycle from within the domestic area

• Rural, where all the agriculture and forestry occurs

• Wildlife areas, which should eventually join up with similar spaces in adjacent Towns to 
create corridors widely across the land
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Pipe dream? 
"So let me check” you might ask.  “You want lots more people to work on the land, give up most 
cars, build all the houses on a smaller scale and with slightly less creature comforts than now, work 
at home or live within cooee of their work, and walk or cycle there on minimal roads, and scrap 
water mains, sewers and storm drains?   Are you smoking something illegal?" 

Getting people to agree to the above may seem ridiculous when viewed from the high-tech start of 
the third millennium. However, the real choices are limited by the reality that The Earth is finite, 
and we cannot keep on using up non-renewable materials, taking more and more of the renewables, 
polluting the air, wrecking the land and waters, and sending more and more species extinct.

There are those with great faith that the new god, technology will come up with something. 
Something that can let us continue in our profligate ways.  The trouble is that many such 'solutions' 
generate their own larger problems. 

Example: the clean-up costs of nuclear power (originally touted as producing 'electricity too cheap 
to meter') will be horrendous; thousands of tons of steel-cored concrete that will be radioactive for 
millennia, hundreds of tons of waste material that needs first to be cooled for half a century, then 
kept safe for about a million years. Every conventional gigawatt nuclear fission reactor needs about 
one ton of U235 per year, usually as 25 tons of partially enriched uranium in which the U235 is 
about 4-5%.  So that's at least 25 tons of waste per reactor per year.

Example: continue to burn coal but fit it with a carbon dioxide capture and storage (CCS) system; 
burn lots more coal  (~25%?) than before to provide extra power to separate and liquefy the CO2, 
and pump it underground into (hopefully) safe storage that will hold it for ever, or at least for 
thousands of years - and then only leak out very slowly.  Jolly good luck with that.

Data network bandwidth is one of the few items that is increasing by huge amounts while costing 
less and less in financial and material terms.  Another is computational power, which might soon 
leap ahead by a factor of at least ten, maybe much more, if optical technology (photonic computing) 
replaces electronics at the heart of computers.  Switching light streams instead of electron streams, 
is not only certain to be faster, but is also likely to use less energy.  Mind you, by 2010, CPUs 
(Central Processing Units) such as the Intel Atom aimed initially at the mobile market (but now 
reaching the desktop) are using very little power (<~3W).

For almost everything else, 'more' requires more materials.  Over a zillion years on a finite planet, 
that is quite simply impossible.  So we are left unavoidably with the option of using up less and less 
non-renewable materials until we reach the state of never taking any more of them from the earth, 
but totally recycling existing stocks. Totally!

So the dream is not a pipe dream.  It, or something equivalent, has to happen, and it needs to happen 
while we still have a window of opportunity.  If a society were to start from the stone age and not 
have access to a hundred million years of sunlight stored as coal and oil, it is hard to see it ever 
leaving the caves.  We are out of the caves.  Seize the moment to avoid being forced back there!

It is so difficult to make such dramatic changes to our life styles whilst held in thrall by our existing 
society structures.  And yet over the next hundred years or so, nearly every part of that society will 
be changed anyway, since few houses or roads last for more than several decades.  In the human 
body, most atoms have been replaced within a decade or two (except in the brain) leaving the 
person looking and feeling much the same.  So too most of the components of a society can change, 
but leave it structured such that it is as wasteful as before, or worse!
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Many new suburbs would be required anyway to meet expected population increases.  

Some parts of existing society's physical fabric may need to be rebuilt elsewhere - sea level changes 
may force that.  So let's make sure any additional or rebuild is to a new and much more sustainable 
standard.

But we still need to encourage, not abandon, all sensible attempts to improve what we have now. 
Purchase sensibly.  Walk or cycle when possible and safe.  Compost all kitchen wastes.  Use water 
more frugally.  Fit solar hot water panels when old systems fail (which is starting to become law). 
Assiduously recycle, within obvious limits (eg don't waste petrol taking modest amounts of 
recycling to a distant recycler).

And we  must develop the good habits that will take us safely forward.  Every saving today delays 
the crunch time.  With luck, we can delay so well that the crunch never comes.

Something has to happen anyway
In Australia, the average occupancy of a residence is ~2.5 people, and as there are ~22M people 
(2010) there are presumably ~9M residences.  Assuming those will last 100 years on average 
(probably wildly optimistic) there needs to be ~90,000 new places built each year just to replace 
worn out buildings.  That would be ~225,000 residents or ~23 Towns.

In 2010, a federal treasury prediction for the population was that it would rise by about 60% from 
the then current 22M to about 35M by 2049.  This may or may not happen, and may or may not be 
welcome.  Australia, with its floods, droughts, and fragile soils, may already have too large a 
population, at least given the present life style.

Even if a smaller population increase occurs, there may be several million more people to house, 
clothe, feed, transport, and employ.  If they are crammed into existing cities, life will become quite 
unpleasant, and environmental costs will soar.  If they are housed in new towns, and each town were 
to house an average of 10,000 people, each extra million people would need 100 more such towns.  

Even if the Australian population magically stabilised at 22M (as at 2010) it is quite likely that a 
substantial proportion of those will need to relocate if seas rise and eventually (over a few centuries) 
claim up to the lowest ~70 metres of the country.  Most of Australia's cities are obviously vulnerable 
to such an occurrence. 

So how hard would it be to create just one Town in the style outlined here?  

Each of the following sections looks at some aspect of The Town often compared with our current 
society.  If you disagree with it, by all means argue with me, but don't argue with the earth:

“You can't negotiate with the physics of the planet”.  (Stern).
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Suburban sprawl
If high-rise or medium-density is the answer to suburban sprawl, it was a badly asked question.

There is no doubt that suburban sprawl has its problems.  As the city boundaries are pushed out by 
new more distant suburbs, the travel from the new homes to city work takes longer and gets more 
congested, and the food supply chain gets longer as outlying farms are swallowed up by estates. 
That of course - the loss overall of agricultural land nationally - is itself a problem.

In practice, food probably travels much further than really necessary anyway, as faraway farms send 
produce to centralised warehouses, after which it is again hauled off to distant supermarkets.

To the above, add the fact that necessary social infrastructure (medical centres, meeting halls, pubs, 
public transport, and so on and on) is often missing from day one in new estates, and may be 
difficult to retrofit if sufficient land has not been earmarked for it.

So why not high rise or medium density?  

High rise
High rise buildings pretty much have to be steel and concrete.  True, Waugh Thisleton Architects 
have built Murray Grove, a nine-storey all-wood mixed office and accommodation block in 
Hackney, London, but that is probably still unique.  

Steel and concrete tower blocks are inherently unsustainable from construction to demolition and all 
the time in between, since their creation consumes masses of fossil fuels for all the mining, refining, 
and transport involved in making steel and cement, and mining sand, lime, aggregate and so on.  

Tower block demolition is usually violent, with limited recovery of recyclables, let alone reusables.

Whilst (modest) wooden tower blocks might avoid these sins of birth and death, most tower blocks 
necessitate material and energy-consuming lifts, have to be conventionally plumbed (cannot offer 
composting toilets), and deny residents access to land for all sorts of benefits, particularly earth on 
which to grow food and dispose of compost and grey water.  And often, they are a social disaster.

Servicing high density populations far from agricultural land continues to increase the need for long 
distance travel of food stuffs, though there may have been less loss of surrounding farm land than is 
the case with suburban sprawl.

Medium density
Standard suburbs fail the sustainability test anyway.  I would argue medium-density suburbs fail it 
just as much, as do high rise.  It's all about a suburb's triple bottom line costs over its total lifetime.

There are approximate mathematical relationships between density and lack of sustainability.  For 
example, the higher the density:

• the more likely the buildings are made of unsustainable materials (brick, concrete, steel) 
with a high embodied energy since whilst standard houses would often be brick veneer 
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(brick skin over wood frame) unit blocks would be all brick, and high rise concrete and steel

• the greater the demands on the area's transport services, and probability of congestion, with 
consequent waste of fuel and demands for ever-wider roads

• the more food travel is involved – higher quantities from greater distances

• the less likely there is land for growing food or disposing of water, food, or human wastes

• the greater the problems of storm water run off because of higher impervious coverage

Medium density is also an approach frequently foisted onto an existing standard density suburb.  It 
is alleged it presents an advance for society as a whole (usual arguments: avoids sprawl, and makes 
better use of existing infrastructure) but nearly always represents an assault on living conditions for 
the existing population, who purchased their houses in a particular area because of its nature, and 
now find that changed in an unacceptable way which they are usually powerless to fight.

Regional sprawl?
You might be wondering if The Town isn't just an idea which will lead to a regional instead of 
suburban 'sprawl'.  I suggest not.  A suburban sprawl implies a continuous artificial sameness for 
kilometre after kilometre.  The domestic and heart sections of The Town would constitute less than 
2% of its total area, most of which is farm and forest.

I am convinced that complying with The Rules necessitates proximity to agricultural land, and that 
mandates a more even distribution of population across the land.  In one way, that is an especial 
challenge in Australia, one of the world's most urbanised countries, and in another should be easiest 
in Australia, given its vast area.  Some of that is, certainly, uninhabitable desert, but there are huge 
areas where Towns could be built.  It would be nicest to use an area which already exhibits good 
agricultural productivity.  The percentage land coverage in The Town that is not going to be 
productive (a significant fraction of the domestic area, and most of the heart) is tiny compared to the 
overall land needed, and it is likely that productivity on The Town's land will exceed its previous 
records, thanks to the retention of nutrients, and the proposed more intensive nature of the farming.

Food miles

There is no need (yet!) to require all food to come from just a few kilometres away, and yes thanks, 
I do enjoy a little genuine Parmigiano  -  Reggiano   – I can afford a small block every other year.  But 
in the long run, we can only obey The Rules if we move towards the situation where the vast 
majority of our food only has to travel a very short distance, preferably by biofuel or even human-
powered vehicle.  So we have to live near the land on which our food is grown.  

You could also argue that living near the coast is good too, since you might expect to have access to 
plentiful supplies of fish.  Hmmm?  Issues include:

• Sea level rises of many metres forecast for the next few centuries
• Real estate prices high
• Agricultural land in short supply
• Fossil fuel used to power the boats
• Damage to the sea bottom/corals from trawling
• Death of sea birds and turtles taking bait from long lines 
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• Yields wrecked by over-fishing and taking out brood stock
• Prices now average well above those of most meat products
• Polluted waters causes poisonous fish – mercury is a particular worry now

It's a great pity.  Fish is tasty and should be good for us; plenty of omega-3 oils to keep the brain 
going, though there are other good vegetation sources of that, such as hemp seed oil.  One of 
humanity's very important tasks over the next few centuries is to establish world agreement and 
action on the size of harvest of all types of marine creatures, such that stocks can recover.  Likewise 
we must ensure that pollution of the sea is reduced until it is virtually eliminated.  Both activities 
are way beyond the scope of this treatise, but The Town would contribute to the work in several 
ways, for example by elimination of any potentially polluted effluent being sent to the oceans.

Nutrient reuse

People can only easily and sustainably make good use of unwanted organic materials (toilet and 
kitchen waste) and grey water if they live near land on which these materials can be used.

Conversely, that land, in the long run, can only continue to grow food sustainably if it receives those 
nutrients.  Currently, the necessary nutrient replacements are most from non-renewables, and the 
micro-structure of the land is such that they wash off quite readily.  Supplies of one of those non-
renewables (phosphates - a very important one) are approaching shortages.

In principle, sewage from today's conventional society ought to be usable on agricultural land, but it 
would require considerable storage and transport facilities.  Since it is nearly all water, the triple 
bottom line costs of the transport is high versus the nutrient value which is low.  Pipelines with 
pumps might be useful, but tankers would be necessary for final distribution and spreading.  This 
would all require electricity and diesel fuel, plus the non-renewable materials for pipes and vehicles.

Also, there are many contaminants that we ought to be able to exclude at source, by diligent work 
with everybody concerned.  For example ...

• Householders: don't wash out paint brushes in the sink!
• Industry: don't put metallurgical process waste down the drain!

… but they do.  It's all in the nearly-too-hard-basket, as is the task of cleaning up the sewage after 
collection, particularly to remove heavy metals.

Once a household ceases to output sewage, puts toilet and kitchen wastes in the composting toilet, 
and unpolluted grey water out to the garden, near perfect recycling of these materials is not just 
possible but easy.  It requires a new mind set, but then residents in The Town would be self selected 
as those dedicated to 'doing the right thing' and bringing up their children to behave likewise.
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Climate change
This little treatise is not about climate change, to which there seem to be three main attitudes:

1. Global warming is happening, and it is anthropogenic - being triggered substantially by 
human activity, most notably the combustion of fossil fuels: coal, oil, and gas

2. Global warming is happening, but is natural and therefore not our fault, and there is nothing 
we can or should do to try and stop it; we should merely take remedial actions

3. Global warming is not happening, so there is nothing to be done as nothing is going wrong

You may not be surprised to find me firmly in camp #1, but I am now bored silly by the sceptics* 
who espouse #2 and #3, since the action that I believe is necessary to try and arrest global warming 
is exactly the same (stop burning fossil fuels) as one essential step towards long term sustainability. 

[*Sceptics?  Actually, I prefer the term 'denialist” or James Hansen's use of 'contrarian' for those in 
camps #2 and #3, since being sceptical is an absolutely crucial part of science.]

If the worst predictions of global warming come to pass, and the sea levels rise dramatically, then 
massive population relocations will have to occur since many people live in the world's low lying 
countries, and in major cities, most of which are, for good historical reasons, on or near a coast.

Surely by then it will be obvious that total sustainability is essential?  If so, then The Town is one 
model of how that might be achieved, or at least, much more closely approached.

So, as Professor Jenny Stewart of the Australian Defence Force Academy said late in 2009 in an 
(Australian) ABC Radio National interview:  “In a way, climate change is a bit of a distraction from 
the fundamental question of how do we live sustainably on this planet ...”.

I agree with her, but it's a hell of a 'bit of a distraction'!

On Earth Day, April 22nd 2010, (it's 40th anniversary) Al Gore wrote:

“Despite the name, Earth Day is really about humanity.

Our planet has existed for billions of years and will continue to exist, no matter how much oil  
and coal we burn, no matter how much carbon pollution we dump into our atmosphere.

It's the survival of human civilization as we know it that's uncertain. Human consumption 
of fossil fuels threatens the conditions that we require to live on Earth -- conditions that only  
occur thanks to a carefully balanced set of circumstances so delicate and rare that they are  
now shockingly vulnerable to the impact of our newly powerful civilization. These conditions  
can change, and our actions on this planet are changing them every day. That is a scientific  
fact that no amount of political rhetoric can alter.”

I don't care if the #2s and #3s think that is bull dust, because the actions it requires (with which they 
utterly disagree) are the same as one of those needed for total sustainability over a zillion years 
(which I believe they cannot deny):  Stop Burning Fossil Fuels.  

And many other actions in obedience to The Rules.
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Roads

Domestic area
We have to rethink roads and powered vehicles, and try to put them back into their place as servants 
instead of masters.  When everybody stops using cars and buses for travel (as is the case inside The 
Town's domestic area) a standard suburban 8 to 9 metre wide fully-paved surface becomes grossly 
excessive, complete with its gutters and consequently storm drains (since during a down pour, the 
run-off from a large impervious surface is just so massive and fast).

The Town would enjoy a near total absence of cars.  Very occasionally, a taxi (for the severely 
disabled perhaps) or a small electric (golf-cart style) service vehicle might be seen.  They can easily, 
slowly pass each other, even on the narrower than usual road surface.  Infrequently, there would be 
a visit by a truck, and rarer still (one hopes) by an emergency services vehicle, so use by a large 
powered vehicle might only be necessary one way at a time, greatly limiting the required road width 
and so infrequently that it might be acceptable not to define permanently which is the one-way.  

But it would be a gross waste of resources to install a full-sized standard suburban road surface just 
to accommodate an unlikely 'once in a blue moon' clash between two large vehicles.  In any case, 
most large vehicle visits would be to swap composting toilet hoppers or to deliver or remove some 
heavy furniture, so would be managed by The Town, which can eliminate any directional conflict 
by sensible scheduling.  Effectively, most large vehicular use of the one way road (except in an 
emergency) would be booked with The Town, which could take seconds anyway.  

Single line tracks which allow traffic in either direction is not new; it has existed on railways for 
many years.  Before the days of signalling, there would be crossing loops (small sections of two 
way track) within sight of each other.  The capacity of single line track is far below that of double 
track, but then in the case of The Town's roads, they are four lane highways as far as almost all 
users are concerned!  The use of crescent-shaped side roads could offer a 'natural' crossing loop.

The paved part of the roadway should be a single slightly convex hard surface, maybe created from 
prefabricated reinforced interlinked concrete slabs about 4M across.  They would be laid across the 
roadway, so that the joins are perpendicular to the direction of travel, and thus any tiny gap that 
might arise through minimal ground movement would not present a substantial hazard to small 
wheels (on skate boards, in-line blades, or bicycles).  Using graders and forklifts, it should thus be 
possible very quickly to create a roadway acceptable to gentle occasional use by large vehicles. 
Slabs could be rectangular for straight roads, or trapezoidal for curved roads.  They could be 
stepped at the edge to help ensure the flat surface is maintained despite minor ground adjustment 
with time.  They would be slightly convex to ensure rain runs off promptly to the road edges and 
swales on either side, which might total about 3M on each side.

Alternatively, roads could be laid more conventionally, using poured concrete and shuttering. 
However, the use of slabs would mean that later decisions to alter the road layout would not involve 
breaking up and re-laying concrete:

• Repairs could be very quick and without jack hammers – just replace damaged blocks

• If a road is relocated, blocks could be reused and the vacated site is virtually undamaged 
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The road could be thought of as (or actually) marked with four equal 1M lanes.  The inner pair 
would be for quick cyclists and fast skaters, and the outer pair for pedestrians, disabled vehicles 
(such as electric wheel chairs) and slow cyclists, such as an elderly person using an adult tricycle.  

Here is a quiet street using conventionally laid tarmac, not far from my house, that is already set out 
in a way similar to that envisaged, except that wide driveways into the houses would not be needed:

The road strip is just over 4M wide, with about 3-4M of shallow concave grass either side, acting as 
swale drains.  In some cases (inset) a driveway bridges the swale so that storm water can pass.  Folk 
meander on foot down this road, children play in the street and cycle there far more safely than on 
other Sydney roads.  Motorists for the most part are residents, so hopefully drive extremely slowly.

If a community like The Town cannot make something like this work well, then they might as well 
not bother with the whole exercise, which is about making a magnificent and caring community 
whilst taking a far smaller share of the planet's resources.  Good road manners would be needed by 
everyone.  That might be quite a lot easier to achieve in a medium sized town without cars.  

Aren't manners different when people get behind the wheel of their enclosed metal box?  Mine too!

The occasional presence on the road of a stationary delivery truck would give most road users just a 
moment's inconvenience, since the road totals 4M wide, and most trucks are below 2.5M wide. 
Most such truck visits would be carefully planned by the relevant authority, and well e-advertised.

With something like the above arrangements, the land taken up by roads would be less than half that 
used up by the average suburban road.
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Crescents and junctions
A rectangular grid may or may not have been a great idea for New York, but it is probably 
undesirable for much of The Town's domestic area, at the very least from the aesthetics, and 
probably from a safety angle.  Faster road users must use more care and less speed on curved roads. 
The use of crescent side roads leading off and back to a more major road also allows the possibility 
of mini-parks: a peninsula of public land mostly surrounded by the back gardens of the houses in 
the crescent and a small section of the major road.  All the residents can access the park from their 
back gardens, and others via an entry to the park from the major road..  An outdoor easily-reached 
gathering place can be valuable for the social interactions essential to a good community

As a crescent has two ways out, if a large vehicle is temporarily blocking the main roadway, a 
person who might (through disability perhaps) have difficulty getting round the obstruction can go 
the other way.  And as mentioned, crescents may serve as crossing loops for clashing large vehicles.

Some road junctions could be mini roundabouts.  They require road users to slow, and so should 
encourage good crossing traffic behaviour and shared pedestrian movements without needing lights.

Commercial area
As they come off the highway, all road vehicles would find there is a conventionally surfaced road 
to either to the non-domestic side of the Town's heart, or to the agriculture and forestry areas.  

At the heart, there would be garages for the Town's own rental vehicles and the (hopefully modest 
number of) private vehicles owned by residents.  Buses would be provided with a set down and pick 
up area.  Easy access would be available also for trucks to the non-domestic side of wholesale and 
retail facilities.  Vehicle access to the domestic area would be strictly controlled; occasional access 
by trucks, cars, and taxis would be allowed when essential, but usually only for drivers who had 
been instructed in driving in The Town's domestic area.  Examples would be emergency vehicles, 
taxis or cars collecting or dropping off those with significant disabilities or very heavy luggage after 
a long journey, and commercial trucks needing to make a heavy goods delivery.

Wholesale and retail premises would actually constitute part of the boundary between The Town 
and the outside.  On one side: access for pedestrians (after some of them have parked their cycles) 
and their trolleys.  On the other: access for delivery vehicles.  In general, premises would be in two 
sections, retail facing towards The Town, warehousing and wholesaling on the highway side.

Agricultural and forestry areas
There would need to be a conventionally paved roadway from the highway to the start of the 
agricultural and forestry areas, where there would be buildings associated with the relevant 
activities that interact with customers and suppliers outside The Town, such as produce packing 
stations, materials reception and storage areas, and so on.

Roads within the areas (primarily only for those who work there) might just be graded dirt roads 
(wide enough to allow tractors to pass), thus maintaining some absorptive ability, minimising 
financial and environmental cost, and retaining the flexibility to revert a road to agricultural land.

The acceptability of dirt roads would depend on the quality of the soil, particularly when wet.
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Powered transport
All transport powered using artificial energy (by road, rail, ship, plane, pipeline, or cable) of anyone 
or anything nearly always has significant costs in these areas:

• Construction and maintenance (usually mostly non-renewables)
• Fuel (currently almost all fossil or nuclear)
• Pollution (exhaust, fuel spill, ballast water alien species, nuclear waste)
• Infrastructure (roads, stations, ship and air ports)
• Risk (such as damage from earthquakes, CME (solar flare) strikes) and therefore insurance
• Time to travel 

All the above applies to:

• people in cars, buses and coaches, trains, ships, planes
• goods in trucks, trains, ships, planes

and some of the above to:

• gas, water and sewage
• electrical power and telecommunications signals

People spend a lot of time working on ways to ameliorate all these issues.  They can only ever 
succeed in part, and some of the solutions will generate further problems needing more solutions!

The only certain way to eliminate the issues entirely, is to eliminate powered transport entirely.

That is not going to happen soon across conventional society, and will probably never be complete, 
but its gradual reduction to a level of real necessity will minimise the problems, and buy us time to 
work out further changes that can improve its sustainability.

The necessity for powered transport depends on the physical structure of the society, and the only 
way to eliminate its need is to decentralise everything as far as is sensible.  

As decentralisation is introduced, the need for powered transport reduces, until an optimum point is 
reached.  

After that, with further decentralisation (towards the logical but stupid limit where everybody lives 
separately, equidistant from each other) the requirement for powered transport rises again.

Hopefully, The Town represents a good approximation to the optimum point.
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Powered road vehicles 
Cars, buses, trucks, road-trains.  What a blessing.  What a headache.  What killers.  Powered road 
vehicles constitute a huge proportion of the costs to us, and to the planet, of our 'advanced' society. 
In Australia, ~1600 people are killed each year in motoring accidents, and 85 injured per day.

Aliens have been surveying the Earth.  From their report home: "In some lands, the native 
population seems to consist almost entirely of metal boxes with a wheel at each corner.  We have 
however been unable to determine their symbiotic relationship with the bioforms inside." 

Costs
If you wanted to try and add up the total costs of vehicles, many of which are hidden or hard to 
quantify, you would need to sum the financial, societal, and environmental costs (today's triple 
bottom line of responsible corporate accounting) of at least the following: 

• Manufacture of the vehicles (including some huge government grants to car firms)
• Mining and refinement of the materials, including vast amounts of associated spoil
• Maintenance, including yearly inspections
• Disposal once wrecked or worn out 
• Provision and maintenance of highways, road signs, infringement cameras
• Fuel (oil wells, ruined natural areas, shipping, refineries, road tankers, filling stations)  
• Car parking space (at home - and shops, entertainment venues, offices) and parking meters
• Loss of potentially productive agricultural land (to car parks and broad highways) 
• Road traffic authority (regulation, licensing, planning, monitoring, traffic lights and control) 
• Policing (unfit and stolen vehicles, speeding, dangerous and drink driving, accidents) 
• Part of the court system (court time, fines)
• Part of the prison system (theft, unpaid fines, dangerous driving)
• Vehicle insurance
• Garaging, car port, house-to-road driveway 
• Pollution (noise, visual, material from break linings, tyre wear, and combustion of fuel)
• Congestion (no surprise given an average of about 1.5 people per car) costing time and fuel
• Crashes and repair facilities
• Stress to drivers, passengers, and family members at home 
• Safety threat to other vehicles, cyclists, wildlife, pedestrians (vehicles backing out of drives) 
• Loss of amenity (in the streets, people don't meet and children can't play)
• Health service (accident and pollution victims, lack-of-exercise illnesses)

The above list was written just before the April 20th 2010 tragic explosion (11 killed, 17 injured) on 
the BP Deepwater Horizon drilling rig, and consequent horrendous oil spill in the Gulf of Mexico. 
As I wrote this, the leak was estimated to be at least 60,000 barrels (~10,000,000 litres) per day.

This will take decades to clean up, environmentally, financially, socially, if ever.

March 24th, 1989: the Exxon Valdez oil spill occurred in Prince William Sound.  By 2010, many of 
the most persistent environmental effects are still evident, and just about nobody affected has ever 
received compensation that is even close to adequate.  And that 'only' totalled ~45,000,000 litres.
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Benefits 

Convenience

It is undeniably handy to be able to hop in the car inside one's property, and after a hopefully brisk, 
comfortable, and weatherproof ride, come to a stop right at the destination.  However, increasingly, 
that is not the case, due to congestion, and lack of parking.  And, from the possibility of accident, 
you risk financial cost and personal injury or even death on the way. 

Yes, you could walk or cycle to the shops and bring home a modest amount of goods at a time (in 
panniers on a bicycle or in a little trailer towed behind it), or you could drive and get a large load in 
one go, thus using up much less time and personal physical effort.  But if you didn't own a car you 
might have much more disposable income so you wouldn't need to work so long, and could have 
lots more time for more walking or cycling trips!  But now, most people consider it too dangerous.

Once you have decided to fund a car, if you want to take yourself and several others on a long 
journey, it can often seem significantly cheaper to drive.  You compare just the fuel costs against say 
4x the coach, train, or plane fares, ignoring several hidden costs, such as additional maintenance.

Necessity 

If you deliver fuel to a filling station, or goods to a distant supermarket, then a truck or a road train 
is the only solution,  But later, less fuel must be required, and the shops filled with local goods. 
Likewise, if you are a plumber, you need that ute to cart your tools and materials to the client's site. 

If there is no decent public transport from near your house to near your distant work, a car may be 
your only choice.  But this would not be so if most people's work or other daily occupation (such as 
attending school or university classes) were within walking or cycling distance. 

If people aren't able to or don't want to use a car of their own to get to their distant work, then often 
a bus, taxi, or car pooling is the only way to go, in the absence of a suitable train or tram service. 

Pleasure

For many people, ownership, care, and use of a car represents a genuine pleasure.  “A Sunday 
which does not include washing and polishing the car is a wasted day.”  Can't see it myself! 

Pleasure in simply owning things is something we have to moderate, especially when they have the 
massive personal and societal costs associated with a car. 

Sustainable cars? 
Some folk strive for sustainable ways of continuing to do business nearly as usual.  

"Surely we can make cars completely sustainably?"  Possibly, but I doubt it.  Will any manufacturer 
ever be able to make a vehicle while completely obeying rule #1?

“Make them from recyclables!”  But recycling nearly always uses up at least some non-renewables.

"Surely they can use biofuels?" Small problem: it needs several more Earths for the land.
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“Run electric, lithium-battery cars on solar power!”  There may not be enough lithium.

The best option is using less while still satisfying our real needs.  This whole treatise is about 
suggesting ways of doing just that, whereby especially most of our reduce transport needs are much 
more easily satisfied, and by an almost totally sustainable fuel – locally produced food! 

Car industry jobs
"If we shut down most of the vehicle industry, millions of people will be thrown out of work!" 

Well, if The Town gets built, then perhaps a few thousand cars might gradually be sold off into the 
second hand market and not replaced.  If further such Towns are created, then that will happen again 
and again over the decades, and gradually, people will transfer from one occupation to another, just 
as they have done for millennia.  How many of today's unemployed were formerly oat farmers, 
blacksmiths, or horse-drawn carriage builders? 

The vehicle and oil industries might hate this treatise, as their entire vested interest is in business as 
usual.  But it cannot continue.  The choices are 'cars' or 'the planet'.  Well, actually, today many of 
us can't choose, because we live in a society which just about mandates cars.  That's the biggest 
single point of The Town.  It just about mandates feet.

If car usage world wide drops dramatically, countries might even rethink the side of the road on 
which they drive, and their standards for vehicle manufacture.  A single world-wide set of standards 
would allow a few global manufacturers to make the world's few cars.  That's an anathema to those 
who want each country to have its own vehicle industry, but it is not economical at a low volume. 
Car manufacture is an immensely complicated and capital intensive business that should not be 
repeated in each country just for the sake of national pride.  Every country could still own shares.

Driving ability
“If people rarely drive, won't they be bad drivers?”  Hmmm, yes maybe.  Funny though, I see lots of 
bad drivers that I expect drive every day.  Occasionally, I am one!  Strangely, in today's car-riddled 
society, we are quite poor about initial and continuing motoring education, despite now having tools 
that could do that excellently and quite cheaply.  

I'm sure The Town could have an ultra-realistic driving simulator to help you keep your hand in.  It 
would use nothing more than a little solar-generated electricity.  It could probably be run on one of 
today's games console with virtual reality goggles, though for a more realistic simulation, the 
driving seat should be moved around by hydraulic thrusters, like pilot training simulators airlines 
have used for decades.  Some recent games consoles are astonishingly powerful computers.  One 
product release was delayed because of US Government concerns that a small collection of them 
could excellently run atomic bomb simulation programs, thus facilitating nuclear arms proliferation.

Pedestrians in traffic
It may be centuries before the danger of walking near fast-moving traffic is eliminated from the 
whole country.  So how should folk in The Town train children (and refresh adults) in the safety 
habits needed?  Simulator technology can be used for that also.  Indeed, some people might be 
using driving simulators whilst others practice virtual city walking, all in the same virtual city.
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Fleets
It seems appropriate to follow sections on powered vehicles with a discussion of fleets.  The word 
fleet (from old English fleot – a ship, from fleotan – to float) clearly once applied to a collection of 
ships, but has come increasingly to apply to a collection of anything.  A sizeable car dealership will 
usually have a 'fleet sales manager' who sells to managers in large corporations who look after their 
company vehicle fleets.  Fleet managers need to meet the transport needs of colleagues in delivery, 
sales, repair, and so on.  They buy or lease a large number of vehicles, and should adhere to some 
principles that lead to a good TCO (Total Cost of Ownership).  Vehicles should be chosen for 
suitability for purpose, reliability, running economy, life expectancy, and, for each particular role, 
would be nearly identical models, thus minimising service issues particularly if the company 
garages and services its own vehicles at centralised garages, as would often be appropriate for large 
trucks, buses and the like.

In The Town, there would be many collections of vehicles and non-transport related equipment: 
domestic (refrigerators, ovens), commercial (printers, photocopiers), and agricultural (tractors, 
harvesters).  They too should follow the advantages of sensible fleet ownership.  There would be a 
few standards that residents in The Town would need to agree to follow, but it must not become a 
dictatorship, telling everybody how to behave in all aspects of life, so it would be open to anyone to 
rent or purchase anything that does not breach those standards, but equally there would be personal 
encouragement (easier and cheaper servicing) to benefit from acquiring or leasing a product that is 
part of a Town-chosen fleet.

Firstly, the choice method should be careful and professional, supported by research, including 
work by consumer organisations such as Choice (AU), Which (UK) and ConsumerReports (US). 
The Town should become, collectively, like an expert consumer.  Objectives are at least:

• Fitness for purpose and acceptability to users
• Economy of use (eg cars: fuel used per kilometre; washing machines: litres+kWh per wash)
• Environmental, financial, and social concerns (triple bottom line)
• Expected longevity including long guarantee periods
• Ease of (LOCAL!) repair (complete service manuals online?  good parts availability?)
• Re-usability of parts (can easily cannibalise worn out machines to keep others going?)
• Ease of breaking down into 100% recyclables at end of useful life

Secondly, there would be negotiations for good bulk pricing, and dealership arrangements so that a 
commercial arm of The Town would have the same rights as a standard commercial dealership 
(supply of parts at good prices, access to any restricted service information (Shame! Shame!), and 
authority to deal with warranty issues so that faulty goods can be fixed on site or in The Town).

The Town's physical infrastructure would certainly not be as varied as today's society, though not 
everybody would own or lease just one washing machine model and one refrigerator type, since 
there would be varying size needs, and successions as newer models gradually take over from 
earlier choices.  

It depends what we want out of life.  Do we want a world where every household item is different 
from the neighbours'?  Or should we stop worrying about what should be trivia, and concentrate on 
growing good food, bringing up the children, helping teenagers to find their way in life, and looking 
after frail elderly and the environment?  In short: learning to live well within our means: one earth.
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People and animal power

Walking
So many of us (self included) hop in the car to go half a kilometre for the milk.  A significant part of 
the philosophy of The Town is to make the environmental and healthy choices almost the only 
choices.  No rubbish collection – so you minimise any unwanted materials, since you will yourself 
have to take them to the reuse/recycle centre.  No cars in homes – so you have to walk or cycle.  

Walking has many benefits for the health of the planet and the walker.  One key safety principle on 
the roads of The Town must be that those on foot, especially if they are using a walking frame or 
pushing a child in a stroller, always have right of way.  Conversely, walkers need to be thoughtful 
about the needs of others.  Good manners on the roads should be a lot easier.  We seem to be a lot 
ruder to each other when shut up in cars and trucks.  Walkers also need to keep roughly to their 
quarter of the road, which is a one metre width at each side.

Cycling
Cycles come in many forms, though the penny farthing and the mono-cycle might be rare!  One 
crucial aspect must be to make the roads ultra-safe for every cyclist, including quite young children. 
One of the saddest aspects of modern car-riddled society is the well-founded feeling by parents that 
they must personally look after more-junior offspring at all times whenever they leave the house.

There will be small bikes and trikes for the kids, adult 
standard (and tandem?) bikes, adult sized trikes for those 
who need the extra stability.  And for those who want 
someone else to do the peddling: cycle rickshaws, maybe 
such as those from the Pedapod company, now being 
seen in some cities around Australia and New Zealand:
They improve on the standard designs by giving some 
rain and sun protection to the cyclist as well.

There are some great do-it-yourself specialist options too:
Source: Narinder Nanu, AFP (Monday, March 8, 2010 7:21 AEDT)

I remember early 1991 riding in a more conventional 
cycle rickshaw in Singapore.  It was a bit scary in traffic, 
especially when between a large truck and a bus.

Adult bikes and trikes will often need to be adapted to 
pull a small trailer, to ease the tasks of taking any 
unwanted materials to the rubbish and recyclables centre, 
and bringing home the shopping.  Some bicycle trailers 
can have a seat for a child rapidly added.

In The Town, cyclists would need to give walkers right of way at all times, but should expect a fair 
go from the other road users, in particular that the centre 1M strips of the road should be available 
to them for reasonably fast but safe riding.
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Tiny wheels
There are some tiny-wheeled vehicles that could be very appropriate in The Town, whereas they are 
sometimes a danger, to the user, from powered vehicles, and to pedestrians in conventional society:

• Roller skates
• In-line blades
• Scooters
• Skate boards

As with cycling, such users should give right of way to walkers, but others on the road need to be 
thoughtful about them, since those on roller skates and in-line blades need a wider space when 
getting up to speed in a zig zag motion.

Really smooth road surfaces will be important to ensure such devices are safe and pleasant to use.

Horses?
'Manufacturing and fuelling' horses obeys The Rules quite well, though normal shoeing needs iron, 
coal, and the ancient skills of the blacksmith.  They do however consume substantial quantities of 
caring time, vet attention, living and grazing space, and oat-growing land.  But the rhubarb thrives!

Perhaps there is a role for some working horses as part of the activities in the agricultural sector, but 
I doubt if horses would mix very well with other traffic on the domestic roads. 

As a recreational pastime in the agricultural and forestry areas, horse-riding might be quite 
attractive to many – an eco-tourism opportunity perhaps?

In the small Sicilian town of Castelbuono, when their rubbish trucks came up for renewal, the local 
council worked out that replacing them with donkeys not only made environmental sense, it made 
economic sense too. 

Donkeys are cheaper than trucks; 1,200 euros a donkey versus 30,000 euros for every rubbish truck. 
And they cost less to maintain! So, Castelbuono ditched its trucks, and now every day from 7am to 
12pm the streets are full of a work force it hasn't seen for a hundred years.
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Domestic services
Suburbanites in the better-off parts of the developed world now expect most or all of these:

Street physical services 24x365: 

• Wide sealed roads: two-way, kerbed, guttered, pavements each side, on-street parking
• Drinking quality water mains supply
• Foul-water sewers
• Storm drains
• Stable, powerful, and cheap mains electricity
• Street lighting on all night
• Piped natural gas
• Telephony – fixed line (pair of copper wires) and mobile
• Internet, via cable (same cable as cable TV), ADSL (on the copper pair), or wireless
• Television feed – free to air via transmitter and aerial, and via rebroadcast on cable services

...and additionally, most or all of:

• regular (weekly/fortnightly?) collection of rubbish and artificial recyclables
• regular and separate collection of unwanted garden vegetation for composting
• occasional collection of unwanted household goods (known in Australia as “the clean up”)
• daily delivery of newspapers
• week-day delivery of physical mail (letters, parcels) by postal and courier staff
• nearby bus and perhaps train and tram services, as well as taxis
• emergency services – ambulance, fire, police – on call
• occasional street, guttering, and storm drain cleaning
• delivery or collection of large items, when acquiring new furniture or moving house
• there are even occasional attempts in my area to resurrect house-to-house milk deliveries

Facilities at the house:

• One or two cars, and a driveway from the road to a car port, and a one or two car garage
• Hot water at all times
• Room by room (or central) heating and perhaps cooling
• Flush toilets
• Bath, shower, basin – often repeated at least once, such as in a master bedroom en-suite
• Washing machine, tumbler drier
• Comprehensive kitchen: oven, grill, hob+extractor
• Refrigeration including a freezer section, or a complete separate freezer
• Dishwasher, food processor, microwave oven, slow cooker, various other electrical gadgets
• Televisions and radios (several),  a powerful amplifier, Blueray, DVD, DVR, VCR, vinyl?
• Computers (several, on a local area network connected to The Internet)
• Garden, lawns, shed, mower, whipper-snipper, leaf blower, hedge trimmer, BBQ, pool?  

Collectively, these constitute most of a very expensive suburban and domestic infrastructure.  Let's 
see how the total financial and environmental costs of that list can be reduced in The Town.  
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Note that sometimes a huge cost to the community as a whole (wider than just The Town itself) can 
be massively reduced or eliminated entirely, but at a cost (sometimes considerable) to each 
dwelling.  For example, if the The Town chose not to connect via the grid to distant power stations 
via long distance pylons, it would need substantially more PV panels and battery storage, as well as 
a local (mainly-solar) power station.  The long term financial and environmental benefits are mostly 
zero cost fuel and less green house gas emitted.  

That is just one case where the wider community would usually fund the capital cost of some item, 
but does not have to, because The Town's structure avoids that community cost, so maybe it is 
reasonable that some funding assistance for The Town should be sought from the wider community. 

Another example is that the creation of a new conventional town would normally place extra 
demand on the local water supply systems.  At some point when several new such towns had been 
constructed, the state government could be forced into capital spending on new reservoirs and 
pipelines.   So, a proportion of such sums should instead be made available to The Town in 
recognition of the fact that those expenditures should never be required.  In the examples, the sums 
would be spent on items such as solar cells, batteries, water collection systems and tanks.

The cost of some other facilities (such as its local roads) would normally be imposed directly on the 
development, so there is no wider community funding issue.

Comparison
Here are brief notes on the comparison between facilities in a conventional town with The Town. 
Many of these subjects are dealt with in greater detail elsewhere.

Roads 

The capital cost of roads is probably quartered.  The surface is less than half the conventional width, 
and might be prefabricated rather than poured concrete.  There are no kerbs or gutters.  There would 
be a need for very few street signs, and no traffic lights and the associated control systems.

Maintenance costs are similarly slashed.  This all directly benefits The Town's TBL (triple bottom 
line) since it would be expected to meet all construction and maintenance costs, as a local 
government authority.

Water 

The wider community would experience no capital or current costs for reservoirs or pipelines.  Each 
building will need collection equipment connected to its gutters.  It would arrange for the first few 
litres of rain to be rejected as grey water, and the rest to be collected in a series of tanks.  Clean (and 
perhaps grey) pumping systems would be required as well, which would take some of the electrical 
supply, though undoubtedly far less than happens in water mains systems, since the distances 
pumped would be metres instead of hundreds of kilometres.

Sewers 

Each building will need to drain its grey water to a sub-surface soil soak-away.  The cost of that is 
unlikely to be very different from the conventional connection of such a drainage system to a sewer.

As there will be no sewer, there is no sewer development cost to The Town.  There will be no load 
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on any wider community sewage system, so government financial assistance would be appropriate.

However, there will of course need to be a toilet hopper collection and replacement service, as the 
necessary substitute for sewers.  It would be best if hoppers:

• are located so that Town staff can easily access them even when residents are out
• incorporate a 'nearly full' detector to e-mail residents, and staff (to trigger the swap out)

Material would be treated appropriately and then used on suitable agricultural land.  People's 
sensitivities about this issue would probably exclude its use on land that is about to grow this year's 
root crops!  But the idea of using manure on crops goes back millennia.  Some of those old enough 
to remember horse-drawn milk deliveries (please don't laugh – I can!!) may recall running out with 
a bucket and shovel to make a collection 'for the rhubarb'.

Storm drains 

The cost of establishing the grassed swale drains would be negligible compared to that of building 
and maintaining conventional underground local and long haul storm drains.  Where topology 
allows, any flows that do not immediately absorb in the swales would be directed to (well-
protected) in-ground retention dams for local irrigation or simply for longer term soak away.

Electricity

Would there need to be any domestic electrical mains reticulation at all?  (I guess that well over half 
the people in the world manage without electrical mains!)  What would it take to have no mains 
electricity and yet continue with an approximation to our existing life style...

Firstly, the level of demand would have to be severely reduced, by eliminating heavy power 
demanding equipment, particularly water heaters (which should all be mainly solar anyway), cook 
tops and thermal ovens (use gas instead), and the water heating components of dish washers and 
washing machines (which would have to make use of solar-heated hot water).

Next, each building would have to carry enough solar PV cells to provide for that reduced level of 
total demand during the poorest solar month - many more cells than in the usual installation to date.

Substantial storage capacity would be essential, by battery, or perhaps ultra-capacitor, and as much 
equipment as possible should be DC powered, since that is the nature of the storage, and avoids the 
inefficiencies of conversion (by inverter) of low voltage DC to mains voltage AC.

I suspect that even with serious demand reduction it may prove technically and financially difficult 
to support the electrical demands of an average household solely on its PV panel output and storage 
system, at least for several more decades.

So instead, it may be appropriate to have a centralised solar thermal collection (+overnight heat 
storage) and generation system somewhere on The Town's land just outside the domestic area, with 
a mains voltage feed reticulated throughout The Town, laid underground in parallel with (or even 
sharing) FttH ducting.  Such a reticulation would add cost, but less than the costs of the more 
physically demanding reticulations, gas, water, sewage, and storm drains.

Such a solar power station could well be of the sort envisaged by a major new report ZCA2020 as 
described later.
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Street lights 

Street lighting is normally paid for by local councils out of the rates payments from each household. 
Residents might prefer to abandon the street light concept (which is perhaps mostly in support of 
fast road traffic) and choose to light themselves (with head mounted lights as used by walkers) and 
their bicycles.  Women might prefer street lighting, from safety aspects, but The Town society 
should be addressing the obvious issues about women's safety in many other ways as well.

If people do want street lights, they should be low voltage LED banks, perhaps triggered on and off 
by motion detection when it is dark.  They can then be powered either by batteries fed from solar 
cells attached to the light pole, or from the mains via a DC converter.  

Gas 

There would be no gas mains reticulation since use of gas within The Town would be so minimal 
for any uses (a few barbecues, and plumbers supplies?) that bottled gas would suffice.  

Telephony 

A land line telephone connection could be made available, though perhaps this service is becoming 
obsolete.  Increasingly, renters who have a mobile phone are unlikely to arrange a land line 
connection to their rented premises, thus avoiding extra costs, and hassles such as paying a bond.

The main pressure to have a land line as well as a mobile is if calls from a land line are significantly 
cheaper than from a mobile phone.  This is true in Australia, where local calls from a land line are 
not timed, whereas many mobile calls (at least to land lines) are timed and relatively expensive.

The Town will be the provider of all ICT services to all buildings.  The citizens could decide that all 
calls via their mobile services are free within The Town, and that any local interconnect charge for 
more distant calls (via other carriers) would be nil, in which case, land line phones might disappear. 
Telephony charges could simply be a fixed monthly fee, plus the out-of-Town interconnect charges.

If provided, land line telephones would be connected via the FttH (Fibre to the Home) cable that 
provides all other media and information services to the dwelling.  Perhaps there should also be a 
modest DC current feed on a copper pair as well as the transmit and receive fibre optic pair.  This 
would permit powering the fibre-to-electronic conversion device from the Town end of the cable, 
thus allowing access to emergency calls even in the event of a complete house power failure.  But 
such a DC feed would be unnecessary if each building has adequate battery backup storage.

Intranets and The Internet

An intranet is like The Internet, but is local, usually within a single company, department, or house. 
The Town's ICT department would run a Town Intranet, linking everyone in The Town in a system 
that would not require any traffic to traverse The Internet, though it would certainly be available 
also via The Internet, for the interest of many others, and particularly travelling Town members.

The ICT department could also offer other virtual intranets to other operations (businesses, 
government departments) within The Town, suitably secured via 'firewalls' and 'virtual LANs'.

The facilities offered by the Town's main Intranet should be extremely fast (at least gigabit per 
second) and without intra-Town monthly limits, both for downloads and uploads.  All intranets 
should be connected to at least two Internet connections from different tier1 ISPs (Internet Service 
Providers) and possibly via major carrier connections to other networks, where government or 
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commercial operations within The Town are prepared to fund such connections for their own staff.

The Intranet/Internet might well be the single most important facility in enabling many residents to 
pursue many aspects of their business and personal lives, so excellence in its connection would be 
amply justified.

Television – free to air, and cable

Arrangements should be sought with all free-to-air TV companies to redistribute their programs via 
The Town's own FttH cable service.  It might be useful if the enabling legislation required those 
companies to comply with such requests, though it is hard to see what they could lose by so doing.

Aerials would almost never be acceptable (or necessary) on domestic or commercial buildings, but 
since all buildings would have FttH which would carry all free-to-air channels, there should be no 
need for aerials except perhaps for initial capture of the free-to-air channels by The Town, but since 
there would be major fibre connections between The Town and the rest of the world, that facility 
instead should be used to carry TV channels from the networks without ever being transmitted.

Cable TV services would certainly be obtained in this latter way.  Arrangements might be possible 
to make out-of-region or even international cable services available.  Billing arrangements would be 
a matter for negotiation between The Town and the content providers.

Rubbish and recyclables collection 

There would be no regular collections from houses or units but a truck visit could be booked for 
heavy items.  There would be a rubbish and recycling facility near the heart for reception of 
reasonably portable items.  The facility would examine and process all rubbish deemed non private 
by the householder, as part of the major experiment that is The Town.  The objectives would be 
eventually to reduce all complete rubbish towards nil, to arrange repair and reuse of objects 
unwanted by their owners, and to try in various ways to ensure reuse or at least total recycling of 
valuable and separable materials.

Vegetation collection 

In The Town, gardens that are attached to single dwellings will have several purposes:

• Recreational space for residents
• Subsurface soil disposal space for the house's grey water
• Cultivation area for some food products for the house (optional)
• Area for some of the wildlife (particularly birds)

I envisage that the care of these gardens would range from almost entirely a matter for the residents 
to almost or entirely subcontracted to The Town's parks and gardens staff, depending on residents 
preferences and pockets.  Some folk will want to 'do their own thing'; others, perhaps very busy folk 
or those no longer physically able, will want the whole area managed for them.

Optionally, certain amounts of waste vegetation could be composted on site.  Other stuff which is 
more bulky or demanding in some other way (such as needing incineration to destroy diseased plant 
material) should be collected by arrangement with Town gardening staff.  

Just as with other unwanted material, the existence of a regular collection using huge bins is 
deprecated, as it might encourage rejection of more vegetation material than is necessary.
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Unwanted goods collection 

Most unwanted goods would be taken by residents to a re-use centre where such items can be 
evaluated for selling on to others, perhaps after repair, putting to some Town use, or breaking up for 
spares (for example, to extend the life of identical machines) or at worst for materials recycling.  

Any items which are too large for the resident to carry would be collected by arrangement with the 
re-use centre staff.  Some of their key objectives is to ensure that as little as possible leaves The 
Town heading for landfill, and that the vast majority of unwanted material is sent to recyclers. 
Eventual target for all such material: NIL!  That will require diligent feedback from the staff to 
residents (purchase recommendations) and manufacturers (extended producer responsibility).

Newspapers and magazines

None, at least as far as delivery to all residences is concerned.  News on paper is history: read it 
online.  The Town's real library could hold newspapers and magazines, also on sale at a newsagent.

Mail 

The Town's Post Office, if it is part of Australia Post, would deliver all received mail to residents' 
post office boxes, and automatically advise them electronically of mail arrival.  Residents would 
pick up such mail during their next visit to the heart.  They will clearly want to pressure people who 
write to them to change over to electronic mail.  No Postie.  No mail boxes. (So no junk mail!).

Bus and train services 

Obviously there will be no such services within any part of The Town, but it would be essential to 
try and ensure good public or private carrier services that tie up with residents' needs.  Unlike nearly 
all other public transport services I have ever experienced, The Town could assist public transport 
firms by obtaining and forwarding detailed surveys of residents desires in this regard.  I have never 
in my life been asked by a transport organisation for my daily or occasional travel needs.

In the event that The Town does not get built with its heart right next to a major national highway 
(and preferably rail service as well – with a station added if necessary!) then The Town would need 
to run link services to the nearest appropriate points.

Emergency services 

The Town should provide sites and facilities to enable all necessary emergency services to be based 
within the heart.  The fire service would probably be part of the CFB (Country Fire Brigade) 
system, with a few permanent staff, plus volunteers from amongst residents.  The CFB's main work 
would hopefully be prevention.

The ambulance service would be intimately incorporated with the health services.  It would be 
excellent for all residents to be less than a minute or two from their Town's hospital.

The police would at (least initially) need to be directly responsible for their emergency response 
capability from within The Town.  Experience might show after several years whether policing in 
The Town was essential, or whether occasional policing needs could be met from further afield.
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Street cleaning

Most of the road surface should stay clean by itself, as rain washes off leaves into the swale drains. 
The grassed areas could be grazed, for example by suitably sized wallabies or geese.  At my grand-
daughter's future high school near Sydney, wallabies lazily graze the playing field!

Occasionally, it might be necessary for staff to take a small truck and rakes to clear excess material 
from the swales, to avoid clogging.  It should contain no pollution, so would be composted.

Deliveries, moving

The use of the small road for rare heavy deliveries or to collect all belongings for a resident who is 
moving should be no serious problem.  Neighbours might value notification of the inconvenience.

Cars 

There would be no ban on owning cars, but they would always have to be garaged at the heart, on 
the external side, and would almost never drive within the domestic area, other than in emergencies, 
in service of a severely disabled resident, or for heavy luggage.  There would be garaging charges, 
perhaps waived in selected cases, such as a doctor living in The Town but serving outside patients.

Many residents who do not need a car for their daily work would probably prefer to rent a car or 
more specialist vehicle when the desire or need arises.

Vehicle rental services might be provided partly by The Town and partly by an external rental 
company.  There might be cost advantages in renting from The Town if you want a car continuously 
for a period, returning to The Town.  However, it might be better to rent from an external company 
if you want to take a car to the airport and give it up there, perhaps planning to return in another car 
some weeks later.  Such a requirement would be better met by a national company.

Residents who wish to lease or own a car might be encouraged (by lower costs) to choose from the 
same range as The Town's rental operation, thus minimising maintenance complexity.

If a few disabled folk really need immediate access to a car, then perhaps such living and garaging 
facilities could be provided directly in the heart, so they can avoid ever having to drive in Town.

Hot water

Most domestic water heating would be by solar thermal panels, perhaps with some form of 
electrically driven heat pump as a backup if desired for heavy use or low sunshine days.  If washing 
machines and dishwashers are used, they should have a hot water inlet, fed from the solar heated 
hot water.  This might lead to habits of using such equipment at about midday, to take some of the 
morning's solar hot water and leave enough time for the afternoon sunshine to top up the tank again. 
There may be many more examples of the need for changing habits in The Town, instead of 
expecting all services to be on tap 24x365 as we do today.

Heating and cooling

We live on a planet with an axis of rotation that is over 23 degrees off the perpendicular of the plane 
of its orbit (the declination) and consequently our year exhibits substantial seasonal variation, the 
more so the further away one gets from the equator.
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Houses have been heated artificially for millennia in Roman, Korean, and Islamic cultures.  Now, 
many who can afford it aim to eliminate all external variations, heating the house in winter and 
cooling it in summer by expenditure of considerable power, nearly all of it now generated from non-
renewables.  This is completely unsustainable.

It is of course entirely understandable to want to live in premises that are cooler than the baking 
heat of the midday Arabian sun, or warmer than a Siberian winter.  We reached that goal largely by 
using fossil fuels because they were cheap and seemed safe.  Now, clearly they are neither.

Our most important aim must be to maintain body temperature at a comfortable level, yet we let 
clothing be dictated by custom and fashion, not seasonal good sense.

In offices, witness the men in their standard suits - even at the height of a Sydney summer - keeping 
their cool thanks to an air conditioning system, guzzling money and electricity, re-circulating germs, 
and occasionally causing an outbreak of Legionnaires disease if not properly maintained.  Wear 
loose-fitting casuals?  Shock horror.  (Why not? Typically, the ladies would wear more sensible 
clothes if they didn't have to keep WARM against the aircon!)  Open a window?  Not possible: you 
don't sit near one in your little cubicle, and they don't open anyway.  Daft.

So firstly, we need a culture that encourages the obvious: wear more when it's cold and less when 
it's hot (within the bounds of practicality and propriety of course!).

Secondly, we need to design our buildings for passive heating and cooling.  Arab culture created 
natural air conditioning centuries ago, by using a malqaf, or windcatcher, which draws fresh air into 
the rooms below.  And even in the biting cold of winter in the Rocky Mountains, Colorado, a 
building has been constructed which includes an indoor garden growing bananas in the depths 
winter, with no artificial heating at all.  These are examples of coping passively with great extremes 
of external temperatures.  Many houses do not have to cope with such harsh conditions.

Finally, in addition to purely passive techniques based on sun and wind, and suitable insulation, 
there is the sustainable use of modest amounts of biowaste in a well-designed closed combustion 
stove.  Personally, I would be happier if they did not exist, or were so well constructed (and fed only 
with appropriately dried pelletised fuel) that their smoke would become almost undetectable.

Toilets

Almost all toilets in The Town would be composting toilets, though there might be a case for a few 
pit toilets in some parts of the agricultural and forestry areas.  There would be no flush toilets.

Bathrooms

The English bath is something of a puzzle to those from a “shower-only” culture.  Why would you 
want to wash yourself in a puddle of water which then contains your own dirt?  Point!

A bath is about 5 by 12 decimetres (0.1 metre), a handy unit of length as 1 cubic decimetre = 1 litre. 
So a pleasant (2 decimetre deep) bath requires 120 litres of water.  By contrast, modern shower 
heads deliver about 10 litres per minute, so a reasonable length shower (preferably turning off while 
soaping and shampooing) of say 4 minutes would use about 40 litres, or 1/3rd of the bath water.  And 
you end a shower completely clean,  If your shower is over a bathtub, you can check your usage.

So in The Town the “bathroom” is a misnomer – it's really the shower room.  Individual dwellings 
do not have adult baths.  Perhaps The Town might run public baths – back to Roman elegance!
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As mentioned earlier, the basin is larger than normal, and shaped to work well as a baby bath or a 
sink in which linen, fouled say by sickness or incontinence, could be pre-washed in an emergency.

Clothes washing

Many people from the developed world would be pretty upset if there were no washing machine. 
It's a debatable item in The Town, since it is a significant consumer of resources, both during its 
manufacture as well as its lifetime of service, which is often shorter than you would wish.  I look 
forward to 10+year guarantees, and ease of local maintenance so they can last even longer than that!

A conventional machine uses lots of water (front loaders less than top loaders), dubious detergents, 
questionable softeners, and lots of electricity – some for the motors, and heaps for the heaters if a 
hot wash is programmed.  In The Town, versions would be required that have hot as well as cold 
water inlets, do no electrical water heating, and are usually used on a cold programme anyway.

There might even be a case for not employing washing machines in the home at all, but taking 
laundry to a commercial service in the heart, where professionals will maintain the equipment and 
make the most economical and ecological use of it.

And whether washing is at home or in The Town, drying will be solar.  NO tumbler dryers, at least 
not in sunny Australia, the land of the iconic Hills Hoist!

Kitchen 

The kitchen is perhaps the most energy-demanding room in the house.  The usual complement of 
equipment in a mains-powered kitchen probably could not be supported by a reasonably sized solar 
PV and storage installation.  That is a major reason why this treatise suggests The Town should 
have mains electricity, and promotes the plans for massive wind and solar electricity generation 
throughout Australia proposed by Zero Carbon Australia  – a project of Beyond Zero Emissions and 
Melbourne University’s Energy Research Institute, with perhaps a solar power station in The Town.

Refrigeration 

The refrigerator/freezer should observe the 1 watt standard for standby power.  I see no need for it 
to do what my existing machine does – use 14 watts continuously whilst the motor is NOT running! 
As we live in coal-besotted NSW, that generates about 1/8th ton of CO2 per year – for no value at all.

The design should also aim to do a much better job of heat removal than in most current models.  

A refrigerator is a heat pump. Heat is moved from inside to somewhere on the outside.  In earlier 
domestic machines, the outside radiator was a set of pipes and heat-conducting fins at the rear.  At 
present, most products use pipes hidden at the machine sides, which get quite warm.  So DON'Ts 
include not putting lots of frig magnets on the sides or setting the machine back into a completely 
airless alcove, neat though that may look.

It might be good to have a “slightly-warm-water tank”.  It would be bottom-fed from the cold tanks 
and would top-feed into the hot tank (which is heated by the solar panels).  The refrigerator would 
take the coolest water from the bottom of the warm tank, use it to remove the heat extracted from 
the food, and pipe the now warmed water to the top of that tank.  Thus not only would the 
refrigerator cool more efficiently (particularly in the hot summer months) but also the heat would be 
captured for use as (eventually) hot water.
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Other kitchen electrical equipment

The list of desired equipment would, for many, include at least the following, to which all of the 
usual remarks about efficiency and longevity of the equipment apply:

• kettle
• toaster (more efficient than using the grill; 2 slices not 4 – just use it twice for 4 slices)
• slow cooker (should be very heavily insulated – cool to the touch on the outside)
• microwave oven (hard to go without this now – only as powerful as really needed though)
• food processor (sometimes it is better to use hand tools instead - and less to wash)
• hob extractor fan
• dishwasher (with a hot as well as cold water inlet to minimise electrical water heating)

Televisions and other entertainment devices

How long will it be before an entire lounge room wall is an LCD television screen?    Are the huge 
screen television manufacturers colluding with housing developers, so that we will demand even 
bigger houses?  There are now 139cm (55 inch) displays on the Australian market in early 2010.

OK, it's a lot of fun occasionally to luxuriate in a complete wall of colour and motion, especially if 
it is in 3D, as at an IMAX cinema, or increasingly at home on specialist computer monitors and TVs 
utilising polarisation to deliver different images to the left and right eyes.  Trouble is, big domestic 
screens can easily consume more electricity than a large refrigerator, and contain some increasingly 
scarce materials that should never be wasted, either for their importance and rarity (such as indium) 
or because they are toxic and should never enter the local environment (such as cadmium, mercury, 
and several others).  A 3D visual experience can be delivered very economically (in electrical 
usage) via virtual reality glasses, but people may not want to wear those just to watch a movie!

And let's not forget either that in a modest sized room (and they have to get more modest than some 
recent construction tendencies, particularly in Australia), there is hardly enough room to back away 
from the monster screens to get a sufficiently small viewing angle that you won't get tennis neck.

What should be done is to ensure that all electronic equipment sold by Town outlets is as energy 
efficient as possible, is long lasting and easily repairable, and is reused to within a whisker  of its 
fall-to-bits date, by careful maintenance and offering for reuse when no longer wanted by the 
original owner, and finally by complete dismantlement into recyclable components.  I have, just 
before writing this, taken (ripped!) apart an LCD screen to see if there was anything repairable in it, 
following the failure of the back light to stay on for more than a few seconds after turn on.  The 
device was clearly made never to be dismantled!  Whether this was simply to minimise cost or 
whether to ensure another would be sold if it failed, is of no big concern.  Piece of trash. Silly me.

There is also the issue of convergence between televisions and computers.  There are plug in tuner 
cards and USB tuner key sticks for desktop and laptop computers that, via the appropriate software, 
can display and record free-to-air or cable television programs.  That is also available on purpose-
built DVRs (Digital Video Recorders), sometimes also known as PVRs (Personal Video Recorders).

Given that every house would be served by an extremely powerful, multi-purpose FttH connection, 
it would be appropriate for all sorts of informational, training and entertainment audio and video 
material to be available from The Town ISP (Internet Service Provider).  Indeed, all connection of 
incoming video material to each building would be via the fibre, thus completely eliminating the 
expense, danger (roof work, collapse, installer falling off), unsightliness, and occasional poor 
performance (such as seasonal foliage interference) of aerials.  Such rebroadcasting would require 
agreements between The Town's information providers and the free to air and cable TV stations.
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Computers 

I expect The Town to be peopled mostly by a significantly computer-literate community, with plenty 
of willing assistance for those wishing to raise their skill levels.  I think it likely that a notable 
proportion of the work force would be employed in IT activities.  It can be well-paid work that does 
not necessarily mandate daily travel to an office.  That has been my personal experience for more 
than half a decade, working almost entirely from home, just north of Sydney, engineering and 
helping to maintain a corporate network straddling the Asia-Pacific hemisphere.

Every home and unit would be fibre networked, with at least one modest PC to provide the basic 
community and world information we need today.  It should demand very little power, and should 
double as a home monitor, to check on use of resources, particularly electricity and water.

Gardens

A wide range of accommodation choices would be appropriate, including variation in the garden 
type and size.  Some folk will wish to have very large gardens in which to grow lots of vegetables 
and perhaps raise some chickens for eggs and meat. Don't complain of cocks crowing if you choose 
such a house!  Others will want more modest gardens, perhaps as relaxation spaces only.  Those 
who are too busy or too frail to care for a garden may wish to live in units with no garden 
responsibility, but everyone should have some access to a maintained garden for relaxation.
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Water and sewers

Sydney mains water

Sydney, the largest city in Australia had a population of about 4.4M in 2009.  ts water is 80% served 
by Lake Burragorang, an artificial lake created by the Warragamba Dam (3M tons concrete).  The 
lake area is 75 sq km and holds about 2M megalitres.  The catchment is about 9000 sq km, and has 
in the past experienced an average of 840mm rain per year. (Sydney Catchment Authority).

Sydney Water supplies over 1,400 megalitres per day to 1.7M homes and businesses, via 9 filtration 
plants (the biggest at Prospect processes 80% of the water), 266 small service reservoirs, 148 
pumping stations and nearly 21,000 km of water mains.

So there are about 2000 sq M of catchment per person, which at 840mm would receive over 
16,000k litres a year, compared to an average use of of about 100k litres per year per person. (2006 
study by University of NSW).  

(That figure may have since fallen.  Sydney-siders have become a lot more careful with water  
during a period of significant restrictions during the first decade of the third millennium.  Even  
during the 2009 growing season, with all its garden watering, my own household used about half  
that figure (~50k litres per year per person) and our only significant water care was just to collect  
waste shower and bath water for some of the toilet flushing.)

However, some rain falling on the catchment will soak in or evaporate before or after reaching the 
lake.  More will be lost to leaks as it passes through pipelines, treatment and reticulation systems, 
and a lot of the water will be used by agriculture and industry rather than directly in the home...

'Virtual water' has come to mean the water consumed to make a product, such as milk, beef, flour, 
tomatoes and so on.  How much water does a cow consume (by drinking and needed to grow their 
pasture) per litre of milk? (500-1000?).  How much water does a steer consume to put 1kg of beef 
into your shopping bag?  Some estimates greatly exceed 10,000 litres!  10tons water gives 1kg beef!

Roof and tank

To collect 100k litres of water per year in an area with about 800mm of average annual rainfall 
would require at least 125sq M of roof, in fact a little more to allow for losses such as early run-off 
(discarding the first few litres as they will be the most polluted by dust) and a bit of evaporation, 
though that would be minor from a closed tank.  The early run-off though would not be wasted; all 
grey water should be (has to be – no sewers!) used in a sub-surface irrigation system.

But not only is 100k litres per year per person questionable in a conventional house, it would be 
highly excessive in the absence of a flush toilet, and with much better taps and habits.  I suspect that 
people living in a sustainable house could manage comfortably on about 30k litres per person per 
year, so a roof of say 150 sq M in an 800mm rainfall area should be able to satisfy the water needs 
of four careful occupants (or two standard teenagers).  Hot water would be solar with gas boost.

The above calculations take no account of the virtual water, used outside the house to satisfy some 
of the occupants needs.  Some of it is never accounted for, as is the case with rain that falls on 
grazing land to make meat.  In the absence of a reservoir system, water for uses such as stock 
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drinking or dairy cleansing would have to be locally collected, as is often the case in rural Australia 
anyway, though some of it would today be bore water, only regardable as a renewable resource if it 
is taken no faster than it accumulates – not always the case.

Sewers

Sydney's sewers collect and partially treat 1,200 megalitres waste water per day from 1.6M homes 
and businesses.  To date, only 36 megalitres are recycled.  Much of the rest is discharged to sea via 
long outfalls after removal of gross pollution (small bits of wood, rags and so on) and as much 
organic solids as possible (for soil improvement) though its heavy metal content is a concern.

Far more thorough processing is performed at some overseas sewage stations, one of the largest in 
Europe being at Crossness, on the south bank of the Thames in London.  It is an astounding works.

But if ever there is a Town to visit, here is something you will never see: sewer maintenance work:

A fierce water jet at the end of the orange hose 
cuts its way through tree roots that have invaded 
the 6 inch sewer pipes. A crew like this has visited 
this sewer cover opposite my house several times 
a year for the past two years.  This is the final 
clean out, as this time they will line the sewer 
with plastic pipes that will prevent any future root 
ingress, hopefully for the rest of the sewer's 
expected lifetime.  The activity probably cost the 
water authority $1,000+ per contractor's visit, all 
to fix up (temporarily) a pipe that is wasting water 
and nutrients, and polluting the nearby ocean. 
Sigh...

A few weeks later, a crew from CIPP (Cured In Place Pipe) contractor Insituform attended the site.

Their vans included a refrigerated truck, holding a floppy cylinder of felt material (up to 250M long 
at a time) impregnated with a heat-setting resin.  They pulled this through the cleared sewer, then 
pumped in air to inflate it, then passed steam to cure it.  Thus it became a cylinder, filling the old 
pipe, but impervious to water, thus blocking any more tree root ingress.  The foreman said it cost at 
least $10,000 (for this one pipe), but it would certainly have cost a lot less than digging up the road! 

Right shows the lining work in progress.  

The left van is a refrigerated truck carrying the 
impregnated felt cylinder, kept cold to stop it 
setting.  The right van carried the air compressor 
and the steam boiler.  It is very clever technology, 
but it is sad this sort of problem arises at all.

After that, a machine was sent down the new pipe 
to cut a hole in its side at the junction with the 
sewer pipe leaving each house, though a number 
of those junctions needed further digging work.
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Two days later a leaflet from Sydney Water told of yet further work planned for our street “to 
increase capacity of the sewerage system to reduce wet weather overflows to local waterways”:

1. Relocate existing gas and telephone services
2. From one site, dig a shaft 11 metres deep and 2 metres wide from which they can then …
3. Drill and install two pipes to two kerbside locations at which there will be 15 m x 4 m works

It must cost at least six figures, and is part of a $560M SewerFix program.  This little project is to 
avoid wet weather overflow any time in the next 20 years from a sewer outlet a bit further down the 
road.  Ironically we subsequently learnt that is the manhole cover in our garden, which has never 
overflowed since 1983, but I understand that this risk avoidance action is appropriate.

Left is the 11M shaft work (shaft photo taken courtesy of Sydney Water) and right is the start of the 
(8 week?) tunnelling operation in the street to link to it:

Sewers should only be carrying foul water, so to increase them “to reduce wet weather overflows” 
is to declare defeat in the admittedly Herculean task of separating household feeds to storm drains 
and foul sewers.  I am sure Sydney Water are right to undertake the above activities in the 
circumstances.  The work is all being done extremely professionally, and is likely essential given 
the nature of the existing infrastructure. 

Storm drains

I'm not sure it would be accurate to refer to 'Sydney's storm drain system' because I suspect the 
large majority of the storm drains are owned and maintained by individual local councils.  Their 
main objective is to ensure that storm water is discharged in the best possible way to rivers and the 
ocean such that as little flooding as possible occurs in their areas.

Almost no effort is put into capturing storm water from the drains, partly because of history (the 
sole objective of a storm drain is to get rid of the water as easily as possible) and partly because of 
the pollution it contains – oil, rubber, brake dust, and formerly lead.

Some water authority activity is directed at trying to ensure that all rain water that leaves premises 
does so via the storm drains.  Poor domestic outdoor plumbing can result in rainwater going into the 
sewage system, thus overloading it during a storm (as mentioned above).  

Within The Town, underground storm drains do not exist, though where possible any surplus run off 
from the swale drains should be held in dams for irrigation or emergency distribution to households.
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Here is our local council contractor's huge vehicle used to clear the storm drains in our street:

The Town totally avoids the capital and maintenance costs of both foul sewers and storm drains … 
… by having neither.

Water for agriculture
Most water for growing food and wood will usually have to come from the local rains, perhaps 
assisted by rivers flowing through, depending on the downstream needs of others.  The function of 
water in growing plants is to transport nutrients from the soil via their roots, to their branches and 
leaves, where the water evaporates by transpiration.  Some have proposed extracting water from 
humid air by cooling it.  Greenhouses can deliver more crops, not only by controlling the growing 
climate and by catching run-off rain, but also by water recovery techniques that can be applied more 
easily than in open air to transpiration water in the greenhouse's closed system.

A Zillion Year Plan ... for humanity Page 54 



Electricity
At its point of use, and for appropriate applications, electricity is a wonderful source of power.

Sadly, its creation and transmission in today's developed society represents one of humanity's worst 
assaults on the environment, since most of the world's electricity comes from burning coal or 
fissioning uranium. For a long time, the objective of both government and the electrical generation 
industry was to attempt to meet our insatiable demands for this fuel, instead of cutting consumption, 
though recently, governments and electricity suppliers have begun to promote efficiency measures.

Generation
The non-renewable fuels used to generate electricity (current use, or possible future interest) are:

• the fossil fuels – coal, oil, and gas
• nuclear fission   – mainly uranium as U235, but also plutonium P239 or even thorium Th232
• nuclear fusion power   on earth – not yet proven as ever going to be practicable

Technology for productive and safe nuclear fusion on earth is perhaps only a few decades away, as 
it has been for over half a century!  If it ever happens, it is expected to use an abundant fuel from 
sea water -  deuterium - though to date a lot of the trials have been based on also using similar 
amounts of tritium generated from the not very common metal lithium, also in demand for batteries. 

(Although the oceans contain billions of tons of lithium, its concentration is under 1 ppm (part per 
million), but deuterium is over 150 ppm.  At present, the world's biggest (and so far almost totally 
unexploited) reserve of lithium is in the Salar de Uyuni, the largest salt flat in the world, in Bolivia. 
This could be of relevance to the possibility of nuclear fusion power, but much more so to the use of 
this element in electrical batteries, particularly for electric or hybrid vehicles.)

All the above fuels break Rule #1.  The materials will run out.  On a thousand  (let alone zillion) 
year time scale, they cannot sustain our power requirements, and the fossil fuels generate massive 
quantities of green house gases.  Nuclear fission, it is argued, does not.  In fact its fuel cycle 
(mining, extraction, refinement, fuel assembly fabrication, waste disposal) and reactor construction 
(which takes massive amounts of steel and concrete) use substantial quantities of fossil fuel also.

This is not the place to continue this discussion.  This work takes it as a given that sustainability in 
the long term requires that eventually all stationary electricity is generated from renewable sources, 
the obvious being solar power, wind, hydro, and burning biowaste, roughly in order of importance.

One estimate for humanity's use of power (all forms) early in 21st century was about 17 terawatts. 
The sun delivers about 10,000 times that much to the earth.  A significant fraction of that is reflected 
back out to space, but we need only to capture a minute fraction of what lands to have far more 
power from this source than we should ever need.  The obvious challenges are that solar power is 
only available during the day (and preferably a clear one at that), and is not very portable.  It can 
run special cars during the day, as exampled by the 300km Darwin to Adelaide solar car race.  Such 
technology is unlikely ever to power a train, road train or jumbo jet, even during a bright sunny day!

Amazingly, solar power has already powered a single seater aircraft for a 26 hour day-and-night 
flight reaching 9km altitude.  The craft weighs 1.6 tons, one quarter of which is lithium batteries!
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Practically available geothermal, tidal, and wave energy sources are small relative to solar, more 
difficult to collect, and only present in a few locations, often far from users.  I do not believe those 
sources offer significant opportunities.

Thermodynamics
The laws of thermodynamics make it almost impossible economically to convert more than  ~50% 
of the energy of combustion in air of coal, oil or gas into electricity.  It depends on the temperature 
at which the steam is generated – the higher the better provided the right turbines exist.

In older power stations, no better than ~30% conversion is common.

Burning coal in pure oxygen (one of the options for carbon dioxide sequestration) may deliver a 
higher efficiency (~50%?) at the point of generation, because the temperature of combustion would 
be much higher than in air.  The prime objective of burning in oxygen is to deliver waste gases 
mainly containing the carbon dioxide which is to be sequestered (hidden underground), whereas 
burning in air means ~80% of the exhaust gas is nitrogen).  The higher efficiency is a desirable side 
effect, but the combustion chamber required might need to be new, since existing power stations 
fired by burning coal in air might not be suitable for the higher temperature.  Carbon dioxide 
sequestration may not deliver a better financial or environmental bottom line given the (20%+?) 
extra power needed to perform both the sequestration itself and the initial separation of air to 
acquire oxygen, usually by a cryogenic process.

Generating electricity in uranium fission reactors typically yields steam at a higher temperature than 
in older coal-fired stations, but that is only a small part of the triple bottom line of fission power.

The laws of thermodynamics suggest that if you absolutely have to burn a fuel to make some heat in 
a building, it is usually better to burn it in the building rather than in the power station.

Co-generation
Since a conventional power station can only be about 50% efficient at best, a huge loss of heat 
occurs from most of them because the power production process is so dirty that nobody wants the 
station near domestic areas, which might otherwise provide a market for the heat.  If, instead, a fuel 
were used that did allow a small station to be close to homes and businesses, then the waste heat 
could be used to provide hot water for them, and also space heating in colder climates.  This is 
called co-generation or CHP (Combined Heat and Power).

In principle, the use of natural gas (perhaps the least worst of the fossil fuels) allows this to happen 
on scales down to individual households.  A small internal combustion engine, or a Stirling engine, 
linked to an alternator, can be used to provide the power, and some of the formerly waste heat can 
be transferred to the water or the air in the house.  The proportion of homes doing this is tiny, and if 
it wasn't, then we would eventually have a gas supply issue.  In fact, the practice in Australia is to 
export so much of its natural gas that the local supply may become limited and expensive.

The conclusion is that if gas is to be used to make electricity, it should be done in a small power 
station that can be near a market (such as heating for homes, or washing water for laundries) for the 
otherwise-waste hot water.  And the efficiency of the power generation will be a little reduced, 
because that market will want hot, not tepid water - the usual waste output.  
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Transmission
The grid system used to deliver the electricity to the end user suffers about 7% transmission losses 
(US and UK averages), so when combined with the thermodynamic losses in the power station, 
getting more than about one third of the fuel value to the user is rare.  

If electricity were to be generated at domestic voltages, the losses in distribution would be such that 
there would need to be tiny power stations everywhere, with very short connections to its industrial, 
commercial, and domestic users.  That was exactly the problem which plagued Edison, since his 
system used DC (direct current), which, at the time, was almost impossible to convert economically 
to and from high voltage.  Transmission of electricity at high voltage results in much lower losses.

By using AC (alternating current), which just needs relatively simple transformers to change its 
voltage, it is economical to raise the voltage after generation, often to as high as 330,000 volts, and 
then send it via long-distance high wires on pylons.  Some losses still occur.  The transformers and 
wires all waste some power as heat, and there is a limit to the voltage due to the risk of arcing.

Somewhat surprisingly, now that there are affordable (but still very expensive) ways to convert AC 
to High Voltage DC (HVDC), it proves more economical to us HVDC to transport power, as long as 
it is over long distances, with no take off points along the way.

Other different costs are inevitable.  Energy companies, understandably, keep areas below power 
lines free from tall vegetation, but it is to the detriment of wildlife.  There is also the CME threat...

Coronal Mass Ejection (CME)

Quite frequently, the sun ejects a large amount of plasma in an event astronomers call a Coronal 
Mass Ejection (CME).  Such a CME then travels outwards, at speeds of up to a million kilometres 
per hour.  If that plasma crosses the Earth's orbit at the same time as the Earth arrives there (happily, 
very rare) the CME can induce huge currents in long wires.  The two biggest such events so far 
were in 1859 (the 'Carrington' event), which at that time only affected the then infant telegraph, and 
1989, which happened mainly to affect Quebec, Canada, taking down their power for up to 9 hours. 
Significant CME's reached earth in December 2006, April 2010 and August 2010, this last travelled 
at about 4 million kilometres per hour.

The frequency of such events is once every few days during the sun's quiet periods, rising during 
higher sunspot activity (maximum forecast for 2013).  The chances of a huge CME hitting the Earth 
damagingly are low, but the result could be devastating.  Transformers can be burnt out irreparably.

The Town's short underground reticulation systems would probably be less vulnerable to CME 
damage than above-ground high voltage grid wires, but the world will continue to rely (without 
much serious precaution against CMEs) on long distance overhead electricity transmission.  CME 
damage avoidance probably requires awareness of events, by earth-bound and satellite observation, 
and preparation to shut down the most vulnerable parts of the electricity grid in an emergency.

ZCA2020 – solar and wind
It would seem best now to continue the discussion of electrifying The Town in the light of the truly 
impressive July 2010 report (or see its synopsis) called ZCA2020 from the Zero Carbon Australia 
team.  It offers a highly credible way for Australia to achieve 100% renewable stationary energy by 
2020.  The ZCA team is part of an organisation called Beyond Zero Emissions:
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“ZCA 2020 consists of separate working groups examining different sectors of the Australian  
economy including: 

• stationary energy (first edition of report published)
• transport
• land use
• buildings
• industrial processes
• replacing coal export revenue

The guiding principles of ZCA 2020 include: 

• Australia's energy provided entirely from renewable sources by end of the transition period
• All solutions employed from proven, reliable, commercially available technology
• Security & reliability of Australia's energy supply maintained or enhanced by the transition
• Food and water security are maintained or enhanced by the transition
• Australians continue to enjoy a high standard of living
• Social equity is maintained or enhanced by the transition
• Other environmental indices are maintained or enhanced by the transition”

The report advocates installing 12 Concentrated Solar Thermal (CST) power stations (using hot salt 
storage) at locations across Australia, with appropriate enhancements to the country's electricity 
transmission infrastructure.  Each station is capable of delivering about 3500MW day and night.  In 
total, they could generate nearly as much power as all Australia's existing 2010 power stations.

The plan also includes installing 6400 x 7.5MW wind turbines at suitable sites across the country. 
Those, on their own, would produce more electricity than the existing stations if they were all 
favoured with the right wind simultaneously.  That isn't going to happen, though estimates suggest 
they could nearly always satisfy a significant fraction of the demand.  Unlike the CST stations, there 
is no storage capability associated with these turbines.  Their electricity must be used immediately.

A CST power station shines the light from thousands of mirrors onto a heat exchanger at the top of 
a tower.  This could directly generate high pressure steam, which is then fed to a turbine and 
generator, but ZCA2020 plans to heat up a molten salt to a high temperature.  The salt is stored in 
two insulated tanks, and passed as required via a heat exchanger, to generate high pressure steam 
that is fed to the turbine.  The salt is 40% potassium nitrate and 60% sodium nitrate, which melts at 
2210C, and is kept at between 2900C (in the 'cold' tank!!) and 5700C (in the hot tank).

Motors continually adjust each mirror on two axes to maximise the concentration of the sunlight 
onto the top of the tower at all times of day and on any day of the year.  Large segmented mirrors 
(such as 12M x 12M in sections) may be made semi-parabolic, by fixed adjustment of the sections. 

Each 3500MW station would be a composite on one site of a number of smaller power stations, 
since there is a practical limit (about 220MW) on the size of a CST station; the bigger it is, the 
greater the mirror-tower distance for the furthest mirror, and hence losses due to light traversing air.

This plan would deliver about 40% of the required power from wind energy, which is non-storable, 
backed up ('firmed' is the industry term) by 60% from the solar stations, which will collect far more 
solar energy than their daytime needs, storing the heat in hot liquid salts, and turning it into very 
high temperature steam, which drives some of the best industry standard steam turbines.

The ZCA2020 stationary energy report also calls for very minor use of biowaste to provide up to 
2% of the energy required from the power stations.  Burn (pelleted?) wood waste generated from 
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forestry and wood product industries in efficient smoke controlled devices.

In several Australian states, hydro electric stations will also continue to contribute power to the grid. 
Hydro has the merit of being very rapidly 'dispatchable' (can come on line in a very short time) to 
meet any shortfall from the other sources.  Salt-stored CST power is also quite rapidly dispatchable.

Can do, how much?
For a decade from 1996, Australia heard the Can't Do mantra “you can't do base load with solar” 
from its federal government.  The ZCA2020 stationary energy report completely overturns that 
assertion, and at an affordable price: ~3% of GDP (~AU$37B at current values) per year till 2020.  

A true cost comparison of solar electricity with existing fossil-fuelled power will only happen when 
all coal industry subsidies are discontinued and carbon is reasonably priced.  Neither is true in 2010. 
It is very likely to show that eventually the solar option will be cheaper, and, of course, entirely free 
both of carbon emissions, and of coal mining's devastation to the environment; rivers wrecked, 
agriculture disrupted, and people's health ruined.  And it almost entirely obeys Rule 1.  

ZCA: next?
I await with anticipation the ZCA teams' reports on the other sectors, which as you may recall are ...

• transport
• land use
• buildings
• industrial processes
• replacing coal export revenue

… though some design aspects of The Town already address issues in those sectors, for example by 
greatly reducing the need for much of our usual transport, reducing agricultural diesel use by no-till 
farming methods, and lowering the reliance on methane-belching cattle.

The Town's power choice?
So what should be The Town's power choices?  

In the light of ZCA 2020, it seems that we can continue to rely on a powerful and affordable mains 
electricity supply, but one that is wholly sustainable and carbon-free.  That supply could simply be 
imported from the grid via power lines, or The Town could host one of ZCA2020's 220MW solar 
power stations and/or several windmills, in which case, the power lines would be exporting the 
surplus, and the power station would provide jobs for some in The Town: managing, controlling, 
repairing, and of course cleaning thousands of mirrors!

A 220MW station would take up ~14sq km (~1400 hectares) of land as a ~4km diameter circle, 
Whether that is an attractive option would depend on the site.  220MW is probably about 10 times 
as much power as a town of 10,000 people would need, so it would most certainly be connected to 
the national grid, not reserved solely to supply The Town.
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Grid connection?

Yes.  The Town, like the rest of the world, needs to pay some attention to the issue of CMEs.  Their 
rarity suggests that it is not appropriate to abandon national and international grids just because of 
the threat, but that some processes need to be drawn up, and trialled, for action (mainly short-term 
shut-downs) in the event of a serious CME threat.  These events can be detected by ground and 
satellite systems, and reported, with forecasts of their seriousness and likely vulnerable locations.

That said, grid connection would allow The Town to start without any electrical power source of its 
own, if that makes sense.  The grid connection would initially be present solely to allow The Town 
to import power.  Later, CST and/or wind facility might be added.  Then, the grid connection would 
provide the means to export any surplus power.  It should be sized correctly from the start, or at 
least designed for easy upgrade, since eventually the exports might greatly exceed initial imports.

Town CST station?

To site or not to site a CST station within (or next to) The Town?  At this stage I don't believe that is 
a useful question, and certainly not one I can answer.  What ZCA 2020 does tell us is that renewable 
mains electricity is achievable, though it should of course be used economically, since the price per 
kilowatt hour to Town users should be the same whether it is generated inside or outside The Town.

Town windmills?

To site or not to site some windmills within (or nearby) The Town?  Again, the siting of The Town 
will simply determine that.  About three x 7.5MW windmills might well supply all its needs on a 
windy day, with a little left to export. 

Building scale electrical power generation and use?

Should domestic and commercial buildings in The Town have:

• Solar PV cells
• Inverters to send surplus PV to the grid
• Battery storage
• Reverse cycle air conditioners (heat pump warming and cooling)
• Resistive electrical heating and cooking
• Electric storage hot water heaters
• Washing machines, dishwashers
• Tumbler driers
• On-building wind turbines

Most of those options are readily available today, at a price.  In the case of the PV cells, the real cost 
(ignoring any government rebates and feed in tariffs) is still high.  Some of those options are easily 
retrofitted if an initial 'no' become 'yes' later, as costs change.

My call, in the light of ZCA 2020, is as follows:

• Solar PV, inverters: MAYBE.  By the middle of 2010, panel costs were averaging about 
US$4/kWp (kilowatt peak), though customers would rarely see this high a price if generous 
government rebates continue.  At these prices, PV panels are just about competitive with 
CST, and would allow the CST stations to store more energy during the day for release 
overnight and on dull days.  Nevertheless, PV panels are reasonably easy to retrofit, so it 
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would be easy to delay PV installation and capital spending until later in The Town's 
development.  Prices seem set to fall further with volume and newer technology.  Indeed, by 
mid 2010, there were even a few modules on offer at US$1-$2/kWp.  

• Battery storage: YES, but modest capacity.  Some essential facilities in buildings may 
require low voltage (24V?) DC before long, particularly LED lighting, computers, and 
communications devices.  It will be sensible to have some mains-recharged battery backup 
just for these services, particularly given that fibre-based communications may not 
themselves carry any DC power, though that could be included in the cables

• Solar thermal hot water systems: YES, perhaps with a mains-powered heat pump (rather 
than a simple immersion heater) to back up the supply when demand exceeds sunlight.

• Reverse cycle space heating/cooling: YES where climate needs it (else use clothes!).  
Heating: far better use of electricity than simple resistive heating.  
Cooling: better to store unwanted room heat into cool water than to discard it to hot air. 
Perhaps a comprehensive reverse cycle system could integrate both space and water heating, 
and space and food cooling.  All those functions are essentially just pumping heat.

• Resistive electrical heating and cooking: 
Hobs: NO.  Better to use induction hobs.  More responsive, more efficient.
Ovens: perhaps, but make more use of the microwave than the standard oven.

• Electric storage hot water heaters: NO.  Grossly inefficient use of electricity.
• Washing machines, dishwashers: YES, use stored hot water rather than heating it electrically
• Tumbler driers: NO.  That's what wind and sunshine is for.
• Domestic/commercial building wind turbines: NO.  Too small, too low altitude

DC equipment 

As mentioned earlier, Alternating Current (AC) won the battle over Direct Current (DC) to be the 
preferred grid current primarily because it is much easier to change its voltage with a transformer, 
though ironically, it is now better to use HVDC (high voltage   DC  ) to transmit power over very long 
distances, now that the (still expensive) technology is available to perform the AC-DC conversions.

Ironically, it would now quite often be more 
efficient to use DC directly.  Most electronics 
(computers, televisions) are DC powered 
internally, taking in AC at mains voltage and 
immediately converting it all to low voltage DC. 

A laptop computer usually has a separate power 
supply, which connects to the mains.  One of my 
laptops has a power block which takes in 110-
240V AC at 50-60Hz, and delivers 4 amps at 15V 
into the laptop.  Sadly, there are as yet no cross-
manufacturer standards.  Here's a mad collection:

It's an untidy and wasteful wiring shambles, crying out for a few standards to replace many.  It 
wastes resources, power, and space.

The mobile phone industry is moving towards a world wide standard for chargers by 2012, based on 
the micro-USB interface.  What a dream!  “Can I borrow your recharger?”  “YES!”  If that can be 
achieved, then the appliance industry should be able to produce a DC standard.  I expect that 
something like 24V 10A DC might be the mostly likely, but it would be limited to powering lighting 
and low to medium power electronic equipment, not items like microwave ovens or huge TVs; the 
current required at 24V is just too high.
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Commercial telecommunications equipment in data centres is sometimes available in a 48V DC 
powered version, which continues to run without any interruption in the event of a mains power 
failure, if fed directly from a 48V battery bank that is under continual recharge from the mains.  The 
data centre then has at least a few minutes after a power failure to start its backup generators.

Some other AC devices could economically be slightly modified to run on a standard DC voltage 
from a new standard power socket.  In most cases, it would lead to more efficient use of power.

Lighting has already moved away from AC incandescent filament lamps, via AC standard and 
compact fluorescents, and is now heading towards superbly efficient DC-powered LEDs (Light 
Emitting Diodes); the early products need DC supplies between 12V and 24V.  Domestic users 
already employ AC-to-DC converters to power such lights.

AC alone, or DC as well?
Should buildings run on AC alone, or should there be DC outlets as well?  A world standard for a 
DC outlet and voltage is needed.  At least one organisation – Emerge Alliance - is actively pursuing 
a hybrid solution for commercial installations, advocating a 24VDC standard because:

“Power over 30 Volts is not considered "safe" when conductors are exposed (without insulation)  
and must be enclosed in metal jackets, conduits and enclosures. Power less than 24 Volts (i.e. 12  
Volt DC systems) can create more significant power losses in the wiring. The selection of 24 Volt  
DC provides the dual benefits of flexible, modular wiring and safe, efficient power distribution.  
Also, many digital devices used within commercial interiors today that inherently use DC power -  
such as occupancy and day lighting sensors - are already based on this voltage”.

The latest LED down lights can take 12V-24V DC, and need about 6W each (instead of 35W for the 
halogen version or 50W for the standard incandescent version – both of which have fire risk issues 
if someone puts ceiling insulation over the top of them).  So the LED version needs about 0.5 amp 
at 12V, which is no problem with modest cabling.

This is a technical area which requires much discussion and negotiation between many suppliers 
and government control authorities, and beyond the scope of this work.

Mains reticulation
The main cables should all be underground, as 
overhead wires are a fire risk, very unsightly, and 
not very compatible with street trees, for example 
see this butchered local specimen of Ficus Hillii:

Because of the Town's short distances, it might be 
possible to supply consumer mains voltage only. 
The standard grid also uses much higher voltages 
(11kVAC, 33kVAC) to ensure efficient transfer of 
power over longer distances.  Maybe The Town's 
electricity grid would need to distribute at, say, 
11kVAC, with local transformers reducing that to 
240VAC.  It is a design issue for electrical engineers, and whilst the wires could all be underground, 
transformers would probably have to be at ground level.  Even higher voltage cables connecting the 
Town to the national grid would almost certainly have to be on pylons.
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Gas
Flammable gases can be a good source of heat for various purposes such as cooking, or heating 
water when there isn't enough sun, in various industrial processes, and generating electricity. 

Natural gas (principally methane) has been described as the least worst fossil fuel, especially if its 
origin is from some other fossil fuel operation which used to flare it off, or far worse, vent it to the 
atmosphere.  Oil fields and refineries have long engaged in flaring off methane.  Some coal deposits 
contain methane (coal seam gas, also known as coalbed methane) in sufficient quantities to warrant 
its recovery, not only saving fuel and avoiding yet more serious global warming but also making the 
coal mining operation safer by the absence of 'firedamp'  - various flammable gases (again, mostly 
methane) - which has been the bane of coal miners' existence from the earliest days.  If the natural 
gas market is too far from the source to be piped directly, it can be liquefied for transportation.

Synthetic gas has been produced for many decades, either directly by heating coal (coal gas, 
sometimes known as town gas) or by reacting hot coke with high pressure steam (one name for the 
product being syngas).

Biogas (consisting mostly of methane) can be created by fermenting various crop or animal wastes 
in anaerobic digesters.  Of the various flammable gases, only biogas is both sustainable (being 
derived from recent biowaste) and carbon neutral (since the carbon dioxide generated from burning 
it simply replaces that just absorbed by the crop waste).  Rule #1 (and climate change avoidance) 
requires that eventually there should be no combustion of any non-renewable flammable gases.

Combustion of gases as a source of heat is desirable where there are no practical alternatives.  The 
use of biogas for cooking is greatly to be encouraged in developing countries where sustainably 
produced electricity is unavailable.  In particular, the fermentation of cow dung to produce methane 
for cooking, replaces the health-threatening burning of dried dung, and additionally delivers spent 
digester liquor that is valuable as a fertiliser.

In The Town, however, the plan is to have plentiful amounts of sustainably produced electrical 
power at all times, so it seems likely that there would be no need for combustible gases for day to 
day needs, particularly cooking within the house, with apologies to those chefs who much prefer 
using gas than conventional electrical hobs (instead, use an induction cooker).  Even the traditional 
use of a gas cylinder in a barbecue might seem unnecessary, given that most barbecuing occurs only 
a few metres from a building from which an electrical extension chord could be run.  Some would 
argue that flame cooking is preferred for barbecuing some foods.

During construction or repair of plumbing, it is necessary to use bottled gas, often with bottled 
oxygen as well, to solder metal pipe joints.  The gas is sometimes acetylene, but usually a mixture 
of propane and butane.  Perhaps it could switch to biomethane, but the usage amount is trivial.

Thus my call would be that there would not only be no gas main supply within The Town, but that 
there would be nearly no use at all of bottled gas for cooking purposes.  This would represent a very 
significant avoidance of another costly item of infrastructure in the domestic and commercial areas.

Replacing the use of natural gas in certain industrial processes is far more challenging, outside the 
scope of this work, but clearly on the list of the Zero Carbon Australia project.  It is unlikely that 
many relevant industrial activities (such as making cement) would be carried out in The Town.
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Composting Toilets 
For some this may be a difficult topic but it is absolutely fundamental to The Town.

If your mental image of a composting toilet is of a smelly roadside pit toilet or a badly set up bush 
loo in an outback hostel, then you will probably reject this technology out of hand, which would be 
a pity because you thereby more or less reject The Town.  

It is quite crucial to long term sustainability that all nutrients taken from the soil return there, and 
that the infrastructure demands placed on the world by our houses is minimised.  That simply is not 
going to happen if we retain the flush toilet, and consequently the need for foul sewers, and wasting 
large quantities of potable water, most of which when soiled go to pollute rivers and oceans. 

Although the 'flush' toilet, in various crude forms (toilets built over a stream!), has probably existed 
since long before Roman times, its wide adoption in Britain did not occur until the late 1800s, and 
relied on mains water supplies and the existence of sewers.  This technology made 19th century 
London more bearable, but it was, in the long term, a mistake. 

In The Town you could flush with tank water (or purified and stored grey water) but there may not 
be enough, and it is a waste, and a disposal challenge.  [Grey water cannot nicely be stored without 
considerable processing; on its own, it soon becomes smelly.]  In The Town you could use a septic 
tank (on or off site) for the effluent, but they are cumbersome to construct, and can have problems.

There is plenty in the literature about composting toilets.  Perhaps the most famous brand is the 
long-established Clivus Multrum.  In some models there is a large below-floor slanting hopper, so 
that the material slides slowly down the slope, drying and being transformed by suitable bacteria or 
manure worms, depending on the method chosen.  A solar-powered fan maintains a constant draft of 
air, entering via the toilet seat and leaving from the bottom of the hopper via a small chimney pipe 
with its exit high up on the roof, thus at no time is there any smell in the house, and there is a 
constant stream of drying air passing over the material.

After a time, dry friable compost can be removed from the bottom of the hopper, or better still, the 
design could be for exchangeable hoppers that can be removed for off-site handling, and 
immediately replaced by an empty one. 

Quite possibly, The Town would also run a substantial worm farm, to process unwanted organic 
matter from canteen and restaurant kitchens.  This would allow it to breed up sizeable amounts of 
manure worms and castings.  Those castings would likely contain many worm eggs, and be an ideal 
substance for householders to sprinkle into their toilets from time to time, to encourage worm 
production and therefore excellent pre-processing of the material long before hopper collection.

Humanure
Joseph Jenkins coined the term humanure - human manure - in his book 'The Humanure Handbook', 
which he kindly offers for free download.
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Water saving
Estimates of the amount of water used to flush the toilet in contemporary suburbia vary, but are 
often about 30-35% of all domestic use.  Clearly, a dual flush toilet, allowing you to use a smaller 
flush for urine, can help, provided users understand the facility, though some would argue instead:

If it's yellow, let it mellow
If it's brown flush it down

which rather makes the dual flush idea pointless!  Dual flush is an example of  'doing the thing 
better' instead of 'doing the better thing'.  It does make sense in today's society, but it is tinkering 
instead of attacking root causes.

The saving of water by using a composting toilet leads, of course, not just to a lower water bill.  In 
conventional suburbia, there would then no longer need to be as much catchment, reservoirs, water 
processing plant, pipelines, pumps and their electrical power, size of local reticulation pipes, 
domestic plumbing, sewers, sewage processing, and river or sea effluent.

Value of the products
In some cases, sewage effluent is judged satisfactory for distribution on agricultural land, though 
the points of capture and distribution are usually far apart, so a significant transport cost occurs.  A 
serious challenge about sewage is that it comes not just from homes but also from light or even 
heavy industrial sites, so is highly likely to include some serious pollutants, such as heavy metal 
ions.  Even material solely from domestic sources might contain some pollutants as a result of old 
lead pipes, washing out of paint brushes, and so on.

However, if humanure (and kitchen wastes) are collected in a composting toilet, it is possible to be 
certain that pollutants have been 100% excluded, provided of course that everybody is putting only 
appropriate matter into the toilet (the 5Ps: pee, poo, paper, peelings, and - hopefully rarely - puke!)

Most crucially, the waste includes some more P's: compounds of the elements phosphorus and 
potassium, both of which are essential to vegetation, especially our usual farm crops.  Australian 
native flora are much less dependent on phosphorus, indeed often suffer if an excess is present.  

The materials also contain other nutrients valuable to the soil, such as organic carboniferous matter, 
and compounded calcium, sulphur, nitrogen and essential trace elements.

Infection control
It would clearly be a requirement for those in The Town who manage the humanure collections to 
ensure all materials are freed from any infection concern.  However, one disease issue, especially on 
the coast, is that sewage flows out to the sea only partially treated, causing a significant amount of 
illness, particularly ENT (Ear Nose and Throat) infections amongst beach goers and surfers.  That 
issue would completely disappear once Towns take over from today's wasteful society, but ceasing 
to pollute the sea is not the only reduction of infection that The Town brings about...
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Infection

Surfing the sewage
As mentioned earlier, in Sydney, there are significant occurrences of ENT (Ear, Nose, Throat) 
infections amongst the many surfers, thanks to the dumping of inadequately processed sewage into 
the oceans.  In the UK, SAS (Surfers Against Sewage) has campaigned for decades against this 
problem.  There are some technical fixes for this problem, particularly processing sewage as 
effectively as at Crossness and Beckton, London's two main sewage treatment plants.  Ideally the 
effluent should be treated with UV (Ultra Violet) light before release.

Better still, eliminate sewage entirely, as is the plan for The Town.

Sharing germs in buses, trains, offices
A near-universal experience amongst public-transport-commuting office workers the world over is 
catching germs from other travellers and colleagues, especially once 'flu season comes around.

Public transport is of course an important part of solving grid lock and excessive oil use due to the 
lunacy of single occupant car commuting, but it is not without infection problems.   Sadly, the 
sneezers of the world congregate in offices often with inadequately filtered air conditioning.

The only complete solutions are 'don't use public transport' and 'don't work in shared offices'.  Pretty 
tricky right now.

Flying germs around the world
SARS and swine 'flu both represented a big challenge for air travel.  At worst, a single infected 
person could expose up to 400 fellow passengers to the disease, who might pass it on within a day 
to large populations on the other side of the globe.

Whilst both illnesses were serious, indeed fatal to some, neither fortunately developed into a major 
pandemic comparable to, say, the so-called Spanish 'flu of 1919.

If some poor air traveller flies, having caught a deadly infection (which is both highly contagious in 
its early stages but not obvious different from common and mild diseases) then I would expect the 
resulting health catastrophe will stop air travel world wide even more effectively and for far longer 
than Icelandic volcanos.

Ballast water
A cargo ship cannot sail empty.  It would ride far too high in the water for safety.  So it takes on 
ballast on its outward run.  In early days, ships would leave Britain laden with cheap cast iron 
railings, which would be off loaded in Australia, and replaced by primary produce such as grain, 
wool, and lamb.  The now highly prized railings are often to be seen in some Sydney suburbs.
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Such ballast arrangements had their problems (environmental cost of iron production, manual task 
of offloading) but at least they did not causing environmental damage at the destination.

Today, oil tankers traverse the globe ballasted with sea water.  When that is loaded it comes 
complete with its local fauna, which is then dumped into the distant waters at the oil terminal, 
creating massive issues for the sea life there, and sometimes wrecking huge food industries and 
killing many inhabitants.  

There are filtering techniques to reduce such infection, but I doubt if they can ever be perfect, and 
of course are only (partially) effective if actually carried out – which requires yet another 
environmental enforcement team.

By far the easiest method of eliminating the problem is to cease such trade altogether, a completely 
unacceptable approach to today's society of course, but eventually may have to happen in line with 
complete obedience to The Rules. No oil … no ships!   Unless windjammers make a comeback!

Hitch-hikers
A Really Bad Idea was to introduce cane toads to Queensland to control sugar cane beetles.  They 
didn't.  And moreover, they spread easily and are devastating to local wildlife, being highly toxic.

Queensland is famous for various other food crops, perhaps most notably bananas.  It is now quite 
common to discover that a cane toad has managed to hitch hike south to Sydney or Melbourne on a 
lorry, in amongst the crops.  It won't be long before such an event fails to be discovered, and the 
Australian occurrence of cane toads will have leapt further across the country in one bound.

Resistance
Jared Diamond details in “Guns, Germs, and Steel” that one of conquerors'  weapon of great power 
(usually unintentional) was to spread infections to which they had developed resistance but which 
were new and lethal to the subject peoples.  In some cases, such as giving American Indians 
smallpox-infected blankets, infection was deliberate, and an early example of biological warfare.

However, the issue of resistance raises a problem of “damned if you do and damned if you don't”.

If we try and avoid most opportunities for collective infection, we will turn into very bored hermits, 
and build up no resistance to many diseases unless we get more injections than a pin cushion.  

If we continue as now, we will go on using up non-renewables (rushing goods and people hither and 
thither) and getting sick in the process.

A compromise position is appropriate, by cutting down on what should become unnecessary travel 
of no social or economic value, such as commuting to an office containing a desk, telephone, and 
networked computer, just like the ones at home!

What does not make any sense is acquire resistance by surfing in sewage!
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Houses

Sustainability
House design for sustainability is becoming very well described in a number of places.  One very 
good site is the Australian Government's “Your home Design Guide”.  See particularly “YOUR 
HOME TECHNICAL MANUAL”, though a significant amount of that collection of documents 
describes designing housing in a car-oriented society, for example, structuring a house to minimise 
the incursion of street noise – not an issue in The Town, but as the author of some of the manual's 
materials nicely asks “Do you want to live in an environment designed for you or for your car?”.

The Town nullifies that question since it is a society where 'your car' (if you have one at all) is 
almost never present on the domestic scene.

Key attributes of houses and units in The Town should be:

• Sit lightly on the land – if that particular land needs in the future to revert to agriculture, 
forestry, parks, or wilderness, then that should be do-able to near perfection with little effort

• Require little embodied energy to build – which suggests a high plantation timber content

• Run almost totally on renewables – sun and wind and rain and biogas – and rely 
substantially on smart design and orientation for solar heating and wind cooling

• Be comfortable to live in, though residents need to accommodate their lifestyles to climate 
(Cold? More clothes!  Hot? Fewer clothes!)

• Be near enough to walk, cycle, or skate to work (if that isn't in the home itself)

• Be designed with all probable users in mind as far as possible – not just healthy adults but 
also families with young children, those with various disabilities, and the frail elderly

• At end of life, be easy to dismantle and separate almost entirely into materials that are 
reusable or, at worst, easily recycled, including wood being burnt for energy

• Have maintenance of each house carefully arranged, so that all the houses in a particular 
street can continue to serve well until the entire housing stock is judged to have neared a 
'use-by' date.  Then that street can be completely redeveloped as one project, an approach 
very rarely achieved in standard society, except perhaps in commercial areas if a developer 
accumulates multiple plots of land

Additional development?
Houses in The Town would rarely be extended substantially, since the option of moving easily (with 
no huge financial impediment) to a larger house would be more attractive.  Neither the residents in 
question nor their neighbours would then be subject to “living with the work” or having their own 
situation drastically changed by some inappropriate and intrusive development next door.
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There is one deliberately challenging aspect of housing in The Town, as compared to conventional 
developed world society.  It is that of de-emphasising The House as the major personal possession 
into which we pour vast amounts of money and effort, whilst personally having little or nothing to 
do with development of our local society.  I do not want us all to live in tacky little boxes, but on 
average, our concentration on the price of real estate and forever improving the family home is not 
helpful to the overall development of our societies.

It is an issue that politicians fear to touch.  Well here is a financial incentive mechanism for turning 
the My House mania into a desire to promote My Town instead.  The concept of Town shares being 
CGT (capital gains tax) free (up to a threshold) would mirror the cherished Australian tax 
arrangement whereby one's principal residence is CGT free, the fact above most that moves 
Australians to invest so heavily in their huge homes (now amongst the biggest in the world).

The difference is that since no-one in The Town can actually pour their wealth into any single 
residence (each being owned by The Town) they will more likely be moved to help develop the 
overall wealth and general well-being of The Town, since that will push up the value of their shares.

Accommodation mix
A substantial mix of accommodation would be essential:

• Houses of varying sizes to suit from singles and couples up to large and extended families 
(including houses with so-called granny flats)

• Houses with large gardens set out for domestic scale horticulture (fruit, vegetables, poultry) 

• Care units for those elderly who can still be semi-independent but can't cope with a full 
house and garden, plus adjacent living/overnight space for professional carers

• Units for young singles and couples who can't afford or don't want a house.  Probably only 
single storey, in order to maintain a high 'roof-area to people' ratio for renewables collection

• Sheltered care for those with significant physical or mental disabilities

• Hotel/motel units, located in the heart area, with integral garaging, for travellers and visitors

All units should have easy access for the occupants to share some garden space or parkland even if 
they have no responsibility themselves for its upkeep.

Prefabrication
One of the early steps in creating The Town might be the construction of a factory to prefabricate 
most of the houses.  This enables almost all the work to be carried out in conditions as close as 
possible to ideal for both workers and the materials, free of rain, dust, and able to be performed well 
lit, day and night.  Moving large sections to their final place of use is much more challenging than 
moving materials to the factory, so having that final step entirely within The Town would be good.

It is likely that the factory would fall idle as the last houses are constructed, but that might be 
avoided if it then moves on to prefabricate houses for other nearby Towns, or as an industry serving 
a wider clientele.  And eventually, as time begins to tell on the housing stock, the factory might 
switch to RE-fabrication of worn out housing stock, thus reusing materials wherever possible.
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Retailing
I live near a very large retail establishment: Warringah Mall, which boasts over 300 stores and has 
more than 4000 parking places.  Here is a list of its shop categories:

How many of those would be necessary in The Town, with its concentration on sustainability? 
Precious few, I suspect; certainly not 85 fashion stores!  It looks like a symphony of competition.  In 
fact where it matters most - many people's day to day food purchases - it is a near duopoly.  In 
Australia, Coles and Woolworths massively dominate the supermarkets arena, with more than three-
quarters of the national supermarket business.  I have witnessed both of them deciding to drop a line 
of product, which led rapidly to that product disappearing from the entire Australian retail 
marketplace, not just from their shelves.

How then should retailing be controlled in The Town?  The standard model in current society is that 
any retailer selling legal products can set up by buying or leasing suitable premises, and will 
succeed if their products sell, or fail otherwise.  

Hooray for the “free market”.  Forgive me if I don't cheer.  There are many examples of how such a 
system results in the sale of items that are poor in quality, frivolous, or even significantly harmful.  

Retail space in The Town would all be leased, with significant restrictions on what could be sold, 
and what could be done to the premises by the lessee.  If all this sounds draconian, then it is really 
just an explicit set of controls to replace the invisible hand of the market place, demonstrably no 
great champion of freedom, let alone sustainability, safety, and usefulness. 

There is a danger of going overboard with such attitudes; I doubt if most people would want the 
place to finish up as a puritan town, but it is worth remembering that its initial population would be 
a self selected group dedicated to developing sustainability and rejecting of much of the utter waste 
that is evident in conventional society.  Hopefully 'retail therapy' (cheer yourself up by buying 
something, sometimes of little or no value) will no longer be a favourite option.  Go plant a tree.

Shopping malls
Retail establishments of the sort mentioned above are quite simply unsustainable.  Of its sort, 
Warringah Mall is a splendid establishment, but does it have long for this life?

Recently when I was using one of its toilets, I had a moment where I thought I should soon be asked 
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Category Shops Category Shops Category Shops

Arts & Crafts 1 6 Mobile Phone Stores 13

Auto Services 2 12 3

Banks/Credit Unions 6 Fashion - Mixed 16 Optical 6

Beauty/Hairdressing 24 35 Pets 2

Books/Cards/Stationary 5 Food Court/Takeaway Food 27 Pharmacy 2

Cafes/Restaurants 10 Footwear 14 Photography 4

Confectionery 2 Fresh Foods 14 Services 12

Department Stores 2 Gifts 7 Sports/Outdoor Leisure 7

Discount Department Stores 3 Hardware Stores 1 Supermarkets 2

Discount Variety 3 2 Toys/Games 6

Electrical/Music/DVD Stores 6 10 Travel Agents 5

Entertainment 2 Jewellery/Watches 16

Fashion Accessories 16 Medical/Health Services 11 TOTAL 304

Fashion - Childrens

Fashion - Mens Newsagency

Fashion - Womens

Healthfoods

Homewares

http://en.wikipedia.org/wiki/Retail_therapy
http://www.warringahmall.com.au/


by the hostess to return to my seat for take off, the air conditioning was as loud as a 747's engines.

Everywhere there, in the middle of a Sydney day, with the sun baking down at nearly one kilowatt 
per square metre, powerful shop-front lights burn up coal-fired electricity like there was no concern 
in the world about greenhouse gas.  

Escalators run all day, using up yet more coal, whether there are passengers or not of course.  There 
exist escalators with sensors that at low usage times come to a complete stop until someone gets on.

And of course, nearly everybody (er, self included … hmm!) visits the place in their cars.  I am near 
enough to walk, and sometime do just that, but not with a week's shopping to collect.  

Cycle there on those roads?  Not without serious life insurance.

Retail in The Town
Compared to conventional society, retailing in the Town has in many ways to be wound back 
dramatically, and improved in others.  It has to use far less energy, meet The Town residents' 
expectations (products which obey The Rules), actually have stock when wanted, and be staffed by 
people who really understand their products!

And it also has to be a significant participant in the essential activity of 'import substitution', since if 
The Town is to survive financially, it has to try and ensure that wherever sensible, it avoids or 
substitutes acceptably for goods that would otherwise be imported.  This is not part of conventional 
retailers' targets.  However much their mission statements may wax lyrical about customer 
satisfaction, their #1 objective is “make a profit”.
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Size
What should be The Town's population size?  My suggestion is ~10,000 residents, though the rough 
calculations used to reach that number can be re-run with different figures.  Whatever the answer, it 
will be too big to be optimal for some functions and too small for others, but perhaps just right for 
the most important, and a sufficiently good compromise for the rest: 

• As the number rises, The Town expands towards the point where, for example, powered 
transport in the domestic and heart areas might become necessary, so that is certainly too big 

• As the number falls, critical mass needed to support some functions is lost.  Once vital 
services are ruled out, that number is too small

Also, there are several different units of size, most importantly: 

• population (the commonest measure of a town's size) and its age and role distribution 
• area of commercial, domestic and agricultural land 
• financial value 

and the compromise answer to "How big?" will also depend on the location within the nation, 
regarding distance from cities, coastline, and so on, and the local climate, particularly rainfall.

There is no single formula, but here are some possible calculations.  They are based on the idea that 
certain institutions need to be of a particular size to be viable at all.  I chose to consider schooling as 
a starting point, but other facets of society are important, especially hospitals and shops.  

A big problem with determining viability based on size is that economies of doing things on a larger 
scale are often very evident (“unit cost would halve if we made 150% more”) but the dis-economies 
are much less obvious.  How do you measure (or harder still, predict) the drop in effectiveness of an 
institution due to people under-performing because it has grown too large?

Land per person
One of the most important parameters in sizing The Town is the amount of land needed to provide 
the renewable resources each person requires.  This figure is similar, but not identical to the 
ecological footprint: “the amount of biologically productive land and sea needed to regenerate the 
resources a human consumes and to absorb and render harmless the corresponding waste.”

A 2008 Global Footprint Network report to the United Nations estimated (using 2005 data) the earth 
can only offer 2.1 hectares per person.  It may not come as a shock to read that Canada's average is 
7, Australia's is 8, and the USA's is 9.5 hectares per person, whilst many desperately poor societies 
(particularly in Africa) are struggling with less than one hectare per person.

One possible sizing methodology
Begin by presupposing X residents, with approximately national average age distribution.

1. Schooling
Calculate the K to 12 population (approximately X/6): would those size schools be viable?
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2. Housing
Calculate number of houses and units and therefore how many hectares they would need.  

3. Agricultural land
Land needed to support X (is X hectares (1 per person) enough, depending on land quality?)

4. Forestry, and wildlife land
Add a substantial allowance for eventual rebuilding (X x 1.5 hectares?)

5. Health services
Does X permit sufficient doctors (X x 2.5/1000) and a viable, acceptable-level hospital?

6. Trades and professions
Would X support 1 or more persons in all essential local trades and professions

7. Distances
From above, are distances (mainly domestic<->heart) acceptable on foot or cycle? 
Agricultural and forestry land would not be included for distance calculations since only a 
few workers would be travelling to this area most days

Schooling
ICT (Information and Communications Technology) offers huge opportunities to education. 
However, I adhere to the importance of a fairly traditional school environment, as a place in which 
not only does subject tuition occur, but also young people begin to learn how to interact properly 
with one another and with adults. 

Schooling as a town sizing basis?

When you consider education in its broadest sense, that of raising children from infancy to tertiary 
educated adults, it involves almost one third of the entire population – the children themselves, 
mothers dedicated to their care (at least during their earliest months) and all the teaching and 
ancillary staff in the schools, further education colleges, and universities.  So starting The Town's 
sizing from the perspective of education seems reasonably sound.

K through 12

The Town must have schooling available from at least kindergarten (and preferably earlier also) to 
year 12, the end of secondary school education (often abbreviated in Australia as K through 12).  

Viability

A school's viability depends on its pupils' age range and therefore its subject range, particularly the 
expensive facilities required by some subjects.  For example, teaching high school chemistry 
requires at least one well-equipped chemistry laboratory, some parts of which are not divisible - it 
can't have half a fume cupboard!

Schooling for the primary years (K to perhaps 4) is vitally important, and requires some very 
special teaching skills in all its teachers, but is clearly and significantly less demanding of facilities. 
Primary schools might be viable with 25-50 new pupils per year and The Town might have several.

The desirable subject range, and therefore facility requirements, increases towards the senior end of 
schooling.  One senior high school near us (only serving years 11 and 12, studying for the NSW 
Higher School Certificate) has a 300 pupil intake per year offers some 38 subjects.  It has top of the 
range facilities for cooking, chemistry, physics, biology, computing, fabrics technology, and so on. 
If it had a smaller annual intake, say 100, it probably would have to reduce the subjects offered.
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It is quite possible that the continuing rise of ICT in delivering education will modify that.  Even if 
a school lacks a teacher specialising in a particular subject, someone in a related area may be able to 
teach that subject very well, given access to appropriate stored lectures, computer based training 
materials, and e-access to a distant specialist teacher, who can join the class by video for tutoring.

So let's take a figure of say 125 pupils per year, which for 13 years of schooling would be 1625 
pupils, spread across several different buildings in perhaps one, perhaps two campuses.  Australia-
wide demographics for the year 2008 (Australian Bureau of Statistics) suggest that would on 
average come from a population about six times that size, that is, approximately 10,000 citizens.

Tertiary

A 125 annual school intake would suggest that about 250 or more might usually be in some form of 
tertiary education.  That is assuming about two thirds of school leavers want an average of 3 years 
of tertiary education, whether that be at university or TAFE (Technical and   Further Education  ).  

TAFE  is an Australian educational system that offers a huge variety of courses, and 
complements more conventional schools and universities, particularly courses in many trades 
that are not possible within a school environment

Some TAFE courses simply provide an alternative way of achieving an HSC (Higher School 
Certificate, the final schooling qualification) through an institution different in style from a 
standard school.  It better suits the needs of those students who find the nature of conventional 
schooling no longer conducive to their study needs.  TAFE also allows people who have left 
school without an HSC to return to complete this qualification within an adult environment

A tertiary student population of about 250 is in no way going to justify a university, some of which 
in NSW serve student populations over 40,000!  However, units of both TAFE and universities 
might well operate within The Town.  It is increasingly common to find high schools with some 
TAFE sections, as is the case particularly with the somewhat experimental and highly successful 
Freshwater Senior Campus of the Northern Beaches Secondary College.  It only serves school years 
11 and 12, leading up to the HSC.  It is an institution for young adults who really want to be there.

University and TAFE units within The Town could operate as a half way between residence at a 
distant tertiary institution, and distance education, whereby a student works primarily at home and 
communicates with tutors and accesses library and lecture material on line.  Some such units might 
concentrate on Town specialities (particularly since The Town is itself a social and environmental 
experiment) and take in students from elsewhere to study The Town itself.

Consequently...

The next subsections of this chapter suggest how much land might be needed to house and feed a 
10,000 population.  At some larger population, however, The Town would exceed a size which 
makes it feasible for almost all travel to be on foot or cycle.  It's hard to say what that limit might be 
- perhaps a domestic area more than three kilometres across?

Housing
How many houses or units would be needed for 10,000 citizens?  Some younger singles might 
prefer to live in a one-bed unit, preferably with access to garden space but no responsibility for it, 
located near the heart. Some seniors will prefer their own ground floor space, perhaps within a 
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hostel where immediate care is available, also near the heart of The Town.  Anybody whose work 
takes them out of Town daily (for example, a doctor with patients outside The Town) might also 
prefer to be near the heart for ease of access to a car garaged at The Town/highway boundary.

At the other end of the scale, larger houses would be wanted for families with several children and a 
grandparent or two.  Some would want large gardens for growing fruit and vegetables.

In Australia, household size has declined from 2.6 people per household in 2001 to 2.5 in 2011, and 
is perhaps heading towards 2.2~2.3 by 2026. (Australian Bureau of Statistics).  Puzzlingly, at the 
same time, house size is increasing, with more bedrooms and ensuites.

So taking the current 2.5 ratio, 10,000 people might need 4,000 houses and units.  How much land 
would that occupy?  Current Australian suburban lots are about 500-750 sqM for houses, though 
Aussies supposedly still dream of owning a “quarter acre block” (about 1000 sqM).  Units would 
occupy a lot less space, but if we take 750 sqM as the average land usage per dwelling, including 
the area occupied by roads and swale drains, 4,000 residences might need 300 hectares or 3 sq km. 
If that were the most compact shape (circular) it would have a diameter of nearly 1.5km, which 
would be the maximum distance between any two points.  If the population were doubled (20,000) 
the area required would result in just over 2km maximum journey, or 1km from home to heart. 
These are probably just acceptable to walkers, and more so to cyclists.

Agricultural and forestry land 
How much land is needed to grow food and wood for a 10,000 population?  That would depend on 
many factors, with rainfall and soil fertility high on the list, though one major objective of The 
Town is to keep on raising soil fertility year after year, so a less than exciting initial fertility level 
might not be a disabler for a particular location, though food imports would increase initial costs.

Let us assume that the housing area would be unproductive of food, even though the reverse is the 
intention.  What then is the agricultural footprint per person?  Supplying answers to one online 
calculator (as if I was already resident in The Town) leads me to suspect that about 1 hectare of 
good agricultural land per person might be adequate, thus 10,000 hectares is needed.  This is in fact 
significantly higher than the world wide average, which seems to be about ¼ hectare per person. 
The domestic area is clearly tiny in comparison, and it, plus the heart area, could reasonably be 
discounted in arriving at an initial figure for the total area of The Town, though significant 
recreational areas (parks, playing fields, an arboretum and so on) should also be planned.

Additional land would be needed for forestry (assuming a significant amount of wood-growing, 
both for housing construction and for carbon capture).  Let us say a total of 25,000 hectares, which 
if square would have a 16km side, leading to a maximum journey (across the diagonal) of about 
23km if direct or nearly 32km if following square grid roads.  In practice, since the residential and 
heart areas would be minuscule in comparison with the agricultural and forestry areas, it would be 
appropriate to site the residential, office and commercial areas next to each other, probably near that 
edge of The Town that touches the major external highway/railway.  Thus the longer journeys only 
affect those working on the land, or bringing produce to the shops.

By the way, if the entire 2010 population of Australia (~22M) were to live in such towns, it would 
need ~550,000 sq km.  Australia has 7.8M sq km, though a large amount of that is not habitable.

Many of the above assumptions need testing, and in any case, the land area figures would vary 
greatly depending on the quality of the land and its local climate.
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Health services 
This is a complex field requiring many skills and knowledge bases, which I don't have, but clearly 
not every hospital can offer every necessary or desirable type of care.  Take for example, maternity. 
Here is one description of maternity care levels in New South Wales: 

Level Description 
0 No service 
1 Post-natal care only 
2-3 Normal deliveries (normal risk) 
4 Moderate risk 
5 Selected high risk deliveries; e.g. > 32 weeks (singleton) or > 34 weeks (twins) 
6 High risk deliveries; e.g. < 33 weeks, multiple pre-term birth, other major complications

In a town of 10,000 requiring a 125 pupil yearly school admission, there would presumably be 
about 125 births a year, which could perhaps justify a level 2 or 3 maternity service, though since it 
would only be used for about half the days of the year, it might not be a maternity unit as such, but 
merely make use of more general hospital facilities as needed. 

Australia has about 2.5~2.7 doctors per 1000 people, though that is seriously skewed by geography. 
It is hard to attract doctors to conventional small Australian rural towns, which sometimes have no 
local doctor at all.  On the conventional statistics, 10,000 residents might support ~25 doctors. 

Could such a Town of perhaps 10,000 people have a hospital, and at what level?  At the beginning 
of 2010, there are about 760 hospitals in Australia, serving about 22M people.  That is about one 
hospital per 29,000 people, though there would be a wide variation, particularly for any remaining 
'cottage' hospitals in sparsely populated areas, which might be serving only few hundred people. 
Any grading systems may vary across Australia since, in mid 2010, health services are still state-
managed, though the federal government is making noises about taking over health from the states.

From “Northern Beaches Hospital – The Facts” published by NSW Health: In NSW: “hospital 
services are classified from one to six according to the level of service provided.  The level 
describes the complexity of the service available in any particular unit.  It does not refer to the 
standard of health care or describe the type of facility.  Generally, the higher the level of service, the 
more capacity it has to manage complex medical, surgical or other problems.  Higher level services 
are usually bigger (i.e. more beds, more staff), have more specialised staff and more complex 
support services (such as 24-hour pathology, medical imaging and anaesthetics).”

One aspect of health service technology that is changing rapidly is remote assistance.  X-Rays are 
no longer captured on photographic film but on digital imaging plates, though they are then usually 
transferred to film for archiving and to be usable by a doctor who does not have a high resolution 
monitor (or the network bandwidth to support it).  Given appropriate ICT facilities, remote expert 
assistance with diagnosis from X-Rays (teleradiology) is easier now.  And it is even possible for 
operations to be performed using robotics controlled by remote surgeons. 

Some level of hospital is essential for such a substantial community.  Perhaps 10,000 citizens is 
judged to be too small for any sort of modern hospital, using conventional criteria.  It may be 
necessary to ignore the conventional criteria, particularly if 'hospital' is redefined, as it should have 
been long ago, to being a facility less for treating the sick and more for illness prevention.  In any 
case, the hospital facility would be an integral part of The Town's entire health services, so that 
medical staff can move easily between general practice and hospital work.
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It might often be necessary to breach the norms for specialists.  Would a 10,000 population  justify 
each type of medical specialists?  Unlikely.  Perhaps as time goes by, and Town after Town is 
constructed (if it proves to be a sustainable future for humanity), then medical training might need 
to adapt to a new normal size of population centre.  The world needs ultra-specialists with immense 
depths of knowledge and skill in a particular very focussed branch of medicine, but delivery of 
those specialities has become skewed by the existence of large hospitals serving city populations.

Consider instead a model whereby some medical folk take up several closely related specialities, 
and make up for lack of depth by relying on instant ICT access to the stored wisdom and experience 
across the world, both from medical databases and online doctor and patient remote consultation 
with an ultra-specialist.  It is a new service delivery model which reflects the demand of a more 
distributed society, based on medium-sized towns instead of huge cities, and enabled by broadband.

Trades and professions
The Town's needs for other professionals and trades would vary considerably from  conventional 
society, for example fewer car mechanics and more agricultural workers.  The struggle, which folk 
in any rural small town would understand only too well, is to support at least one person in each 
particular trade or profession when their town's population only justifies a fraction of a person!  It is 
pot luck whether someone with those skills is attracted to the lifestyle and kept in enough work.

First, need.  For example, would The Town really need a jeweller? No offence intended to those in 
that activity, but I suspect even they would have to agree the answer might be no, though many 
jewellers also attend to watch repairs, which might be regarded as necessary work.  That thought 
may be the key.  In each trade or professional area where the size of population would not normally 
support a single worker dedicated to that activity, people need to become multi-skilled, so they can 
serve in more than one (probably related) role, and thus find enough work to be supported.  

Distances 
The bigger the population, the larger the domestic and commercial area, and the larger and further 
the agricultural land.  At some point, dis-economies of scale cut in, and The Town simply becomes 
too large to hold to the principles of very low infrastructure; some might need powered transport.  

Distances within The Town depend on the land needed for residential and commercial space.  If, for 
example that totals 300 hectares (3sq km), shaped as say a rectangle 1km x 3km with the heart at 
the middle of one of the 3km sides, then the longest journey (opposite corners) is just over 3km 
with home-to-heart averaging ¾km maximum 1.5km.  Quite walk-able and easily cycled.  When I 
only want a few things, I occasionally walk 2km from home to the local mall and back.

The agricultural land might be 10,000 hectares, which if it were square would be about 10km side. 
It might be a bit much to expect agricultural workers to cycle that far every day, and in any case 
they will be driving heavy machinery sometimes, so the roads and travel arrangements within the 
agricultural land would need to be quite different from the domestic and commercial areas. 
Agricultural area roads might much more often be just dirt roads.
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Location
The cry of the estate agent ('realtor' in some other parts of the English speaking world) is that there 
are only three things that matter about a purchase of real estate:  “Location, location, and location”

Get that wrong, and the purchase is fundamentally flawed.  Get it right, and no matter how bad the 
buildings are, simply (!) add money to fix them.  Clearly, it is half a joke, since if you don't have the 
money, bad buildings in a good location is still bad and will stay bad.  And a location that is good 
today might be bad later, due to neighbourhood changes from human activity or natural events.

Highways
It would be possible to locate The Town away from an existing highway, but probably unwise.  No 
doubt the sort of person who is prepared to uproot and move to pioneer an experimental community 
already has misgivings, and they may falter if they feel they are, to use the classic Aussie phrase, 
going to live at the 'back of Bourke'.  (Bourke is nearly 800km inland from Sydney, so back of 
Bourke is, well, you figure it out!).

However, everyone might well be happier if The Town is located either right next to, or a stone's 
throw, from a major highway.  It would be excellent if it could also be on a major rail line, which 
might require building a new station.  Residents would feel they continue to be relatively well 
connected to the rest of the country, and there would be opportunities to serve more visitors and 
travellers.  Trade in materials and supplies would be easier also.

Land quality
A major essential is for The Town to include enough land to be able, in principle, to feed and house 
itself.  It may never achieve exactly that, since trade in different comestibles might continue for all 
time, but the intention is that it grows enough food that it could feed itself if it so chose and enough 
timber that it could replace nearly all the initial housing (at end of life) with local wood.

Another part of the plan is that the total area of The Town is such that internal travel is easily 
achieved mostly on foot or by human powered wheeled vehicles.  That might not be practical for 
travel within the larger agricultural area, but the smaller it can be, the better from that aspect.

Ideally then, the agricultural land should be modest in size (perhaps about a hectare per resident) 
and already highly productive.  That may prove financially difficult, since such land would 
presumably already be part of an expensive farming area.  

The Town may have to settle for land that has a great potential, no obvious drawbacks (other than 
perhaps say trace element deficiencies), but is not at present prime land, due to lack of the care that 
The Town aims to provide (particularly by careful constant husbandry and total return of nutrients).

Minerals
There might be some minerals that would be attractive to The Town.  All minerals in Australia 
belong to the “The Crown” via the relevant state government, so The Town would actually require a 
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minerals license to extract minerals from its own area.

However, when selecting an area, it might be good to determine the minerals present under the land, 
with the preference that there are none likely to be of commercial interest.  Some areas in Australia 
are being wrecked by mining activities (particularly of coal), and in general the land owners can do 
little or nothing to stop them.  An absence of any profitable minerals would be a strong protection.

Height above sea
Hopefully, sea level fears in the early part of the 
21st century will not become reality, but it makes 
sense to assume that sea levels will rise and in 
several centuries might be as much as 70M above 
2010 levels, so locate The Town higher than that? 
See Australia after a very pessimistic 100M rise:

Topology
If people in The Town are going to walk and cycle everywhere within the domestic section, then 
whilst it need not be flat, it certainly cannot reasonably be mountainous, though it would probably 
be a little more interesting (and will bring about greater fitness!) if it is not absolutely flat.

The agricultural areas may benefit considerably if they are at least undulating, so that there are 
opportunities to employ water-conserving techniques such as dams and keyline design.  If the land 
is dead flat, any surplus water might leave promptly, and if there is a river nearby, a significant 
flood may result if it overfills and spills onto the plains.

Water
Water – an essential of domestic, commercial, and agricultural life - can come from rains and rivers, 
the sea (by desalination), and even from sufficiently humid air if necessary (cool it and water comes 
out, just as from an air conditioner on a damp day).  

The Town must be sited with water resources in mind, though Australia's climate has proven the the 
one thing you can rely on, as far as water is concerned, is that you can't rely on it.

Rain

Location is of course absolutely key to the prospects of The Town, and alongside already reasonable 
soil quality, adequate, though preferably not excessive, rainfall expectation is very high on the list 
of site selection criteria.  Additionally, The Town must ensure it uses as little as necessary and 
collects as much as possible.

Overhead, good clean roofs with good guttering, downpipes, and filter systems, on every building.
Underfloor, substantial well maintained tanks, sized to take the occupants through most droughts.

Alongside the roads, swale drains which cause as much run off as possible to soak directly into the 
soil, and direct any excess into local dams or ancillary soak away pits.

Gardens should be planted with drought tolerant natives, and lawns should be minimised or absent 
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completely.  Given a desire to avoid unnecessary use of fuels and noise pollution, use of mowers 
would be deprecated, so unless folk are happy for wallabies to wander in their gardens to 'mow' the 
lawns for them, they might want to have none.

River

If the location includes a river passing through or alongside, and if water extraction is permitted, 
then this might be a valuable source for crop irrigation, and for emergency building supplies. 

Sea?

If forecasts of sea level rises over the next century or two are correct, it would not be sensible to site 
The Town near enough to the sea to make using seawater a serious possibility.  Even if that were not 
the case, standard desalination is an activity that is complex, and expensive in both money and 
power.  If the distance from the sea were considerable, pumping the freshwater would be costly. 
Perhaps the most likely use of water from the sea would be to snatch it from any sea breezes ...

Air

Fresh water from the air?  Indeed, but the air must be sufficiently humid and it has to be cooled to 
cause the water to precipitate as liquid.  Various people have worked on this idea, such as Australia's 
Dr. Max Whisson.  His approach uses wind power  (“Whisson's windmills”) to run refrigeration 
devices.  Obviously, to comply with Rule #1, all the energy must be from renewables, and his 
choice is wind.  Also, the devices need to employ maximum efficiency techniques, such as using the 
cold now-dried air to pre-cool (via a heat exchanger) the incoming humid air.  

This technology would be particularly attractive at some sites, where strong sea breezes cross the 
land, carrying both wind power and high humidity – already almost completely desalinated 
Whether such techniques can be scaled for agricultural as well as domestic needs is unproven.

Wind
The capture of wind energy is now a well established technology that may be worth exploiting in 
The Town, provided of course that it is sited in a suitably windy area.

Cities
Unless and until such a time comes that cities become obsolete, being in my view inherently 
unsustainable (and many of them potentially under water), folk will want to be able (without too 
much travel) to reach the cities, to visit family and friends, for business, additional shopping, 
entertainment, and access to airports, and other travel terminals.  One task in The Town will be to 
try and provide suitable alternative facilities locally.

So where is it to be?
Sorry, I have no idea.  Anyway, whilst this work is written in Australia with local references and 
illustrations, the concept could apply to many countries around the world. 
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Work

Current society
“Who does what” is a good clue to a country's society.  As reported in the 2006 census, Australia's 
resident population was just under 20M, with age distribution (approximate millions) as follows: 

Age range Males Females Totals Notes

0 to 19 2.7 2.6 5.3 From birth to end of school years for most

20 to 65 6.0 6.1 12.1 Approximate working age range at present

Over 65 1.1 1.4 2.5 Seniors partly or fully retired but still mentoring?

Totals 9.8 10.1 19.9

So there were about 12M people between 20 and 65, which is a reasonable approximation to the 
working age range.  Some will continue in education (university, TAFE) beyond 19, some will leave 
school earlier to start a trade.  Some will retire earlier and some later than 65.  A few more than 9M 
were in formal employment.  Here are the overall categories as percentages of the 9M:
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Health care & social assistance

Manufacturing
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Financial & insurance services

Other services

Administrative & support services
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Information media & telecommunications
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Mining

Electricity, gas, water & waste services

Inadequately described/Not stated
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Here are details of the Agriculture, forestry & fishing category (about 3% of the 2006 work force):

So, those working in these categories constituted about 3% of the nation's employed, and the 
labourers and drivers actually working on the soil, forest, or sea are just over one quarter of those, 
or a tiny one third of one percent of the entire ~20M population.

As The Rules become observed
Categories that will take an increasing hit as greater observance of The Rules occurs (particularly 
Rule #1) include the retail trade, manufacturing, construction, transport, postal and warehousing, 
wholesaling, mining, and the gas, water and waste services.  Eventually, obeying The Rules is not a 
choice.  We can try and obey them sooner, giving our descendants some leeway by leaving lots of 
non-renewables in the ground, or fail to obey them, and die out or revert to “the caves”.

The above activities are all presently involved in using up non-renewables and will come to a halt 
once they run out, unless they can convert to using the materials in a way that permits complete 
reuse or recycling.  Partial reuse is now practised in some industries.  I used to work for a company 
that made copiers, and they would take a trade-in machine, strip it and repaint the chassis, and fit 
new working parts, which, thanks to continuous improvement in manufacture, were better than the 
originals, giving a 're-manufactured' machine which was cheaper, and even better than the original!

Many of the other activities will increase, most particularly agriculture and forestry, since perhaps 
our greatest challenge in the coming millennia will be to feed, water, shelter and clothe ourselves. 
We have grievously mistreated the land and the waters, and must devote far more to their care.

We have to take a lot less from the sea, rely more on the output of the soil, and may have to make 
do with less heavy farm machinery.  That will require more agricultural workers, and perhaps it 
would be valuable for many people, particularly young folk, to be involved part time on the land, 
either occasionally (throughout life) when the season demands, or for a full year as a teenager, as 
part of taking a break between school and career or university.  Some will continue in farming.

In previous times in Australia, Britain, and many other countries, national military service was 
compulsory for a year or two from age 18, and still is in a few countries which feel threatened.  If 
states feel it legitimate to compel youngsters to learn how to kill people, how much better would it 
be if they offered (no compulsion) an opportunity to learn how to grow food and give, not take, life.
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It is hard for great care for the soil to be exercised when most work is performed by a tiny handful 
of workers driving huge machinery.  I doubt if we will ever want to give up large machines for 
some agricultural activities, especially broad-acre cropping of cereals, but we need to plan their use 
more thoughtfully.

Clearly, it is challenging to obey Rule #1 while making and running large farm machinery, but we 
may also have to consider ways in which we use them on the land other than on huge contiguous 
mono-crop areas, which in turn tends to demand artificial pesticides.  At the very least, we need to 
choose crops carefully for the land (growing high water demand crops like rice and cotton may not 
be too clever in much of Australia), and alter our methods.  Cereals can be sown into slits in pasture 
rather than after ploughing and harrowing the land.  But these are topics for the Agriculture section.

Balance of payments
Every country is concerned about its balance of payments.  If it is continually negative, its currency 
weakens and its credit rating suffers.  Eventually, and it has just about happened several times in 
recent decades, a country is more or less bankrupt, and its credit rating reaches junk status.

The Town must be concerned about its balance of payments too.  Quite simply, every dollar that 
leaves The Town in the form of private expenditure, or government charges and taxes, must be 
replaced by external income received by residents working for private companies (including their 
own) or government departments.  It may be necessary for there to be a voluntary reporting, and as 
privately as possible, by all residents, of their out-of-Town income and outgoings.  This would be 
seen as highly intrusive and improper in standard society, but then The Town is a long way from 
standard, and may well have to struggle for its existence against various odds.  Financial collapse is 
one obvious danger, though there may be other deliberate or natural attacks on it.

Governments can help by ensuring that state and federal employment is provided, not just in the 
usual direct service delivery categories (education, health, social welfare) but also in various 
administrative roles that could easily be devolved away from city offices.  If Australian private 
companies can outsource help desk roles to Manila or Mumbai, then surely Australian government 
departments can relocate some of their work from Sydney or Canberra to The Town, particularly 
given the facilities now available from ICT (Information and Communications Technology), which 
are expected to improve considerably as the National Broadband Network spreads.

Getting similar support from Australian private companies may be harder.  Some of them (for 
example, an oil company or a manufacturer of chemical fertilisers) will see the overall philosophy 
of The Town as an anathema to their whole business purpose.  Indeed, some of them would be quite 
correct, but their future (none - at least in their current line of business) is not threatened by The 
Town but by The Rules.
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Information and 
Communications 
Technology
ICT is the new IT: Information and Communications Technology.  The communications component 
is crucial. Without it, computers might just as well be stuck in the late 1960s – input programs and 
data on paper tape, then punch out answers on paper tape, and use a teleprinter to print them up. 

Certain physical aspects of The Town represents something of a return to an earlier lifestyle, but it 
must embrace a leap forward into the very latest ICT.  A wise slogan of the teaching fraternity is “If 
you are concerned about the cost of education and training, compare it with the cost of ignorance!” 
Nowadays, ICT is a key weapon in the war against ignorance.

If we are going to enjoy, rather than suffer, a somewhat less lavish physical existence, we will need 
to get things correct first time and at minimal cost in funds and resources.  “World's best practice” 
must become a reality rather than just a marketing slogan.  To do that, we need economical and 
timely access to the right information, and the ability, using a computer, to model many activities 
that will require physical resources, thus allowing us to minimise materials by avoiding mistakes. 
This is already standard practice in some professions, but must become so for many more activities.

At home
The first place for the right information is at home, about the home.  In a standard house, “are we 
being economical with electricity and water” is a question that is usually answered every three 
months, when the bill arrives, to screams of “HOW MUCH??”  By then, it is far too late to correct a 
problem or a bad habit within the now-past billing period, and indeed there is no information in the 
bill to indicate just what was the problem.  We need to know about excessive usage within a minute. 
For example, I left on a hose tape, but no water was apparently being used because there was a shut 
trigger nozzle on the end.  Unknown to me, the hose has developed a big leak half way along, and 
was flooding the garden and costing me heaps on the water bill.  I did not correct the situation until 
the distant noise of gushing water alerted me to the problem, probably some tens of minutes later.

A house in The Town, must monitor electrical and water storage and usage , with recording and 
immediate exception reporting systems.  Residents should allow such information to be collected by 
The Town's ICT facility, partly because they are voluntarily part of a huge experiment, and partly to 
allow the relevant managers to plan any backup facilities based on fully up-to-date information 
about everybody's stores.  The data also may help improve the design of future houses.

It would be a matter for The Town designers to work out how best to measure all important physical 
attributes in the houses and units.  Today, I can go outside and check both my electricity and water 
meters.  Indeed, as an experiment, I daily read and recorded our water meter for several months, but 
that would be of little help in spotting an excess usage due to leaking equipment.  Flow rates and 
storage levels need to be read every minute or so by some sensors, and reported to a computer that 
can set off an alarm if appropriate.  That computer needs to be a Town central server, so that it may 
be professionally maintained and can collect statistics about the experiment that is the whole Town.

A Zillion Year Plan ... for humanity Page 84 

http://en.wikipedia.org/wiki/Teletype


Equipment efficiency
It has been said that almost any system should devote one or two percent of its imputs to the task of 
monitoring its own performance.  Having no monitoring is not the cheapest.  Without monitoring 
there can be no certainty of quality or efficiency.  Too much monitoring is wasteful.

So computer equipment that is required to be on 24x7, as the saying goes, or more correctly 
24x365, needs to be very efficient.  There has been a tendency for computers in the developed 
world to use more and more power, both in terms of CPU and memory speeds, and literally in watts. 
This was recognised as unacceptable by the splendid One Laptop Per Child (OLPC) project:

“Mission Statement: To create educational opportunities for the world's poorest children by  
providing each child with a rugged, low-cost, low-power, connected laptop with content and 
software designed for collaborative, joyful, self-empowered learning.”

Because it is aimed at rural and other populations in developing countries and regions, the project 
PC, known as the XO Laptop is very efficient, with consumption < 2W.  There is a hand-cranked 
charger giving > 10x that much power.  And from Afghanistan, a magnificent DIY pedal version:

I am not advocating using the XO as such in The Town, but merely making the point that computers 
can be built that use extremely little power (just a few watts) most of the time.  It might even be 
possible to design an always-on monitoring and reporting facility into the fibre-to-electronics 
modem-like device that would be necessary to terminate the FttH service at each building.
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The Town's ICT centre
The Town should run a substantial ICT centre, offering many facilities, probably at least:

• Telephone exchange for both fixed telephones (if used) and Town-area mobiles 
• Internet Service Provider (ISP) linked perhaps to at least two tier 1 Internet carriers
• Commercial applications required by Town businesses
• Relaying of free-to-air and cable services to the FttH reticulation
• Video on demand (entertainment and educational)
• Video and audio conferencing services
• All the usual ICT security services (fire walling, anti-spamming and so on)
• The Town's own TV and radio services
• Town web sites for both local and world wide audiences
• Mirror sites for open source software and other non-proprietary material

Software
Acquisition of almost everything within The Town will need to be judged against several criteria.

Financial cost will be high on the list, since The Town may well struggle to ensure at least a neutral 
if not positive balance of payments with the rest of the world.  Issues such as local maintainability 
and ease of modification to special circumstances would also be important to software choice.

Proprietary

How and when are you reading this?  If some time not too long after 2010, probably your PC is 
running some version of Microsoft's Windows operating system, with Internet Explorer browser, 
Office (for editing documents, spreadsheets, presentations, and manipulating small databases), and 
Adobe Reader, which you are using to view this document.  You probably bought Windows bundled 
into the price of the PC.  If you have installed Office, you probably paid for that separately.  

The standard retail cost for all that software might be about $500 of 2010 money.

FOSS (Free and Open Source Software)

Almost all versions of the Linux operating system (a direct alternative to Microsoft Windows on 
server or PC) are free, and the source code used to produce the packages are available to all.  

They nearly all come with a version of Firefox browser, and a package called OpenOffice for 
editing documents, spreadsheets, presentations, drawings, and manipulating small databases.

One of the most popular, particularly for use on desktop and laptop PCs, is currently Ubuntu, which 
I am using to write this document.

I also use other FOSS software, such as MySQL database which can run anything from modest 
desktop tasks up to data centre applications demanding the highest performance and data integrity. 
Whilst one option is to purchase support for MySQL, another is gratefully to download the free and 
fully featured product, together with excellent free documentation, and to gain support from 
discussions on forums with other users.  The Town should aim to make as much use of FOSS as 
possible. Savings would probably be several $M, and local flexibility would be maintained.
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Agriculture
The most basic human needs are 'food and shelter'.  So, crucial to the sustainability of The Town is 
its ability to grow much of its own food and replacement building and furniture materials.  It needs 
to do this as much as possible on adjacent land to minimise transport costs.  This represents a 
reversal (re-localisation) of the globalisation trend of the most recent centuries.

Standard economics offers a theory called The Principle of Comparative Advantage.  Two groups A 
and B can each make items 1 and 2.  A is better at 1 than 2; B is better at 2 than 1, but     A is more 
efficient than B at making both 1 and 2.  The text explains that it is better for A only to make 1 
while B concentrates on making 2, and then they trade.

It only makes sense when the cost of trading is less than the advantage of concentrating on what 
each does better.  Once trading requires powered transport, the approach needed begins to tip back 
in favour of both groups making both products for their own use.  This also assumes there are no 
other constraints.  For example, the same crops must not be grown on the same land year after year, 
primarily because of pest build up, so one farmer must not keep growing only one crop every year.

Nevertheless, it is almost certain that in the early days of The Town, agriculture would have to 
specialise somewhat, requiring the import of essentials not yet produced locally, and the export of 
any production that is surplus to Town needs.  This might have to continue, hopefully diminishing, 
for a long time.  For example, unless the area chosen happened to include already mature plantation 
forests, The Town could not produce enough of its own wood for decades.

Meat
It also might not be smart to spend much land and labour on the specific production of meat, either 
at the start or subsequently.  Much meat that is deliberately raised for the table consumes huge 
amounts of virtual water.  Some of the water is used to grow feed grain or fodder, and some to slake 
the animals' thirst.  So in the driest of populated continents it would be worth concentrating water 
use on food for people, whilst importing meat, particularly from feral eradication programs.  

Some meat would arise from animals raised primarily for other purposes.  Chickens might be raised 
both for their eggs and their capabilities at cleaning soil prior to planting, but would be oven-bound 
once their laying drops off.  Some smaller kangaroos and wallabies might be employed to graze the 
grass parts of the roads, the swale drains, and some public parks and playing grounds, but when 
their numbers grow too high ….

Seasonal food
In today's fossil-fuelled society, food items no longer come and go with the seasons.  Instead, for a 
price, flying and freezing allows us to enjoy almost any food at any time.  I heard it said that a New 
Zealand kiwi fruit sold in Europe has spent its own weight in jet fuel to fly there. Believable?  A 
Boeing website advises that a 747-400ER freighter can carry about 113 tons of goods just over 
9000km.  Auckland-London is about twice that, so two full fuel loads (~192 tons*2) would be 
needed.   So it is wrong.  It takes more than three times its weight in kerosene to reach London.  

Ceasing such heavy use of  fossil fuels will take us back to accepting, and enjoying seasonal foods.  
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Industrial hemp
Industrial hemp is a variety of Cannabis sativa that is very low in Tetra Hydro Cannabinol (THC) 
the primary psychoactive ingredient in Cannabis or Marijuana that is smoked or eaten for its drug 
effects.  Its substantial use in The Town should be considered, perhaps primarily (its outer fibres, 
blended with flax) for clothing, the local production (using its cores) of building material, and its 
seeds and seed oil as food supplements, though there is also some potential for generating biofuels.

Industrial hemp can now be grown in New South Wales under license conditions laid down in the 
Hemp Industry Act 2008 provided that the THC in the leaves and flowers does not exceed 1%.

Hemp is a truly remarkable crop that has for obvious drug-associated reasons been very neglected 
in recent history.  Industrial hemp is so low in THC that it has no interest as a recreational drug, and 
is thus able to be permitted in an increasing number of jurisdictions, albeit under licensed controls.

It is an extremely productive crop that is easy to grow,  It generates biomass faster than almost any 
other crop (up to 25 tons of dry matter per hectare), and needs almost no pesticides and herbicides.

Interest in hemp is growing massively.  Searching on 'hemp' in Google yielded more than 10M 
entries, presumably not all of them drug related!

The plant stems (some 3-4 metres high) have a woody centre, surrounded by soft bast fibres, then a 
bark.  The bast fibres can be used for many products, such as textiles, and the highest quality paper. 
It makes much more sense to make such paper from crops like industrial hemp instead of timber.  

Permaculture
Permaculture is a portmanteau of permanent and agriculture – cultivation that can be sustained 
indefinitely, growing crops without regularly ploughing up the land, thus more closely imitating 
nature.  But permaculture has evolved beyond that to become a movement that embraces alternative 
social as well as agricultural practices.  

The Town should embrace many of permaculture's agricultural principles and practices, particularly 
for cultivating the garden and park areas of the domestic section, and for permanent cropping areas, 
particularly orchards.  Much of this treatise is consistent with the philosophies of permaculture:

Earthcare - recognising that Earth is the source of all life, that Earth is our valuable home, and that 
we are a part of Earth, not apart from it

Peoplecare - supporting and helping each other to change to ways of living that do not harm 
ourselves or the planet, and to develop healthy societies

Fairshare - ensuring that Earth's limited resources are used in ways that are equitable and wise

Perhaps where there might be most difference is in the scale of the implementation.  I have the 
impression that most or all permaculture communities are far smaller than I envisage for The Town. 

That is partly because a key aim for The Town is to reach a critical mass of population capable of 
supporting the most important standard societal institutions (schools, hospitals, businesses) and 
which represents a significantly large enough unit to reach many economies of scale, including, 
perhaps, provision of a local wind and solar power station.
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Nature reserve
The idea that The Town should be completely free of exotic companion animals (most notably cats 
and dogs) will be an anathema to some existing pet owners, but frankly it is the only way to avoid 
these animals wreaking havoc on native wild life or farm animals.   It can be difficult for owners 
always to get them in at night, and to stop some going feral and becoming a permanent pest.

Australia has, over the last two centuries, been subjected to a barrage of exotic and now clearly 
unwanted feral animal invasions, all brought about by human actions.  Rabbits and cane toads are 
legendary of course, but to that you can add at least hares, pigs, goats, camels, deer, water buffalo, 
foxes, cats, dogs, donkeys, and horses.  The current situation is well and authoritatively documented 
at the Australian Government Department of the Environment site, which tells us that some 427 
native fauna species have been forced by the invasions into a category ranging from 'conservation-
dependant' (3 fishes) to 'extinct' (55 frogs, birds, and mammals).

One target for The Town is, over many years no doubt, to rid its own area of all exotic ferals, 
though its geography will exclude most of them.  For example, feral camels are primarily a (huge) 
problem (>1M!) in central and western Australia.  Rabbits are almost certain to be a problem in 
many parts of the country, and one of the hardest to tackle.  Ironically, trying to rid the land of 
foxes, a dreadful predator on native wildlife, will itself exacerbate the rabbit problem.  It should, 
however, be easier to maintain a vermin proof fence (~65km?) round the entire Town area than the 
legendary early1900s Western Australian rabbit proof fence, which stretches over 3200 km.

Even though The Town may have few exotic feral animals of its own, it can contribute to their 
removal from distant regions by adopting some overseas dietary tastes, thus providing markets for 
the sale of feral meat.  For example, in Morocco, camel meat is a prized delicacy.  So too could it be 
in The Town.  Australian game meat suppliers already offer camel, along with wild boar, goat, 
ostrich, and buffalo, as well as the indigenous species kangaroo (no longer regarded solely as pet 
food!), wallaby, emu, and crocodile.  

Australia may be the only 
country in the world where 
you can be served a meal 
of meats from its coat of arms,
kangaroo and emu:

Australia also has a massive problem (379 weed species) of exotic plants that have escaped into the 
wild and are now very problematic weeds, with the top 20 rated as Weeds of National Significance. 

Removing them is a task that will probably never finish, but will help return Australia to nearer its 
original condition, with immense benefit to its astounding and unique native flora and fauna.  You 
could almost regard this as a moral duty, but in practice it is also of direct value to the population in 
protecting our land and waters, and of substantial benefit to eco-tourism (assuming the world can 
eventually work out how to continue to move tourists around without relying on fossil fuels).
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Product stewardship
Many of today's manufactured goods are used for just a few years, and are then only fit for throwing 
away.  This cannot go on, literally, since we will run out of materials, though at present there seems 
to be more concern about filling all the landfill sites near cities, after which there will be a big 
transport bill.  Whether burial is near or far, this is an appalling legacy for our descendants.  Will 
they have to go in for landfill mining?  It's a horrible idea best avoided by not burying waste at all.

So we all have to exercise greater responsibility, or product stewardship, for the fate of all items. 
Miner, manufacturer, wholesaler, retailer, customer – every one of us in the making-selling-buying 
chain must consider, above all, Rule 1, as it applies to the product, and also the packaging.

Extended Producer Responsibility (EPR) requires manufacturers to undertake duties concerning 
their products (and  packaging) from before they are made, to after they are no longer in use.

For example:

1) Use of plentiful rather than rarer materials (which should be market-dictated anyway) 
2) Long life where sensible, guaranteed, and backed by insurance against producer bankruptcy 
3) Ease of repair, aided by openly available free service guides and reasonably priced, and 

preferably common (rather than specific to model) spares 
4) Construction for eventual easy disassembly and materials recovery (guided by free manuals)
5) Deposits to encourage return to producer or other disposal authority at end of life 

Achieving these can include the manufacturer always retaining ownership, thus leasing (not selling) 
the item to the end user, so that when the product is returned at end of use, it is the maker's job to 
reuse or recycle the parts in a way that avoids or minimises both waste disposal costs and other 
environmental charges such a a carbon price (for fuel used in reprocessing discarded material). 
Some manufacturers have already adopted this path by themselves, notably Interface Carpets.

Alternatively, a product may be sold in the usual way, but the sale price includes a deposit which is 
refundable if the product is returned at end of use, thus likely to return to its maker for reuse or 
recycling.  Perhaps the best example so far is Container Deposit Legislation (CDL) for bottles and 
cans used to supply drinks and other liquids.

EPR and CDL have difficulties.  In a country like Australia, where many goods are imported, it is 
impossible to impose such legislation directly on the makers, but it could be applied to the importer. 
Return to manufacturer is sometimes impractical and nearly always financially and environmentally 
costly in transport.  It will also take a very long time before all manufacturers are subject to CDL or 
EPR legislation.  And that is a task for national governments, not folks in The Town.

The Town, on the other hand, would be populated from day one by retailers and customers most of 
whom are already imbued with the ethics of product stewardship.  They can and should just refuse 
to range or buy any items which seriously breach The Rules unless they are absolutely essential.

Quite simply, the first and best approach is to stop buying so much stuff.  We really do have too 
many possessions.  Less will be better, but there are many items which we will continue to find 
valuable or indispensable, and for all of those, we must require the manufacturer to adhere to the 
obvious key disciplines.
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Waste
The order of preference for unwanted materials should be something like this: 

1 re-FUSE say NO in the first place to excessive packaging and useless goods

2 re-USE ... ...containers for the same material
...second hand use eg furniture, appliances

3 re-PURPOSE put the materials to a new different use

4 re-CYCLE the materials, eg glass, plastic, many metals (big issue: separation)

5 REF-use trash it totally, eg in landfill (target: nil)

Clearly, from rule #1 we must massively reduce (aiming to eliminate completely) all REF-use and 
and most re-CYCLING (which almost always usually uses up some non-renewables). 

As local governments have introduced recycling schemes, many people have become adept at 
separating rubbish into categories such as containers, paper and cardboard, vegetation, and trash 
(though mistakes occur, such as glass bottles in the trash, or plastic bags and food-soiled cardboard 
pizza boxes in the paper bin, which will require removal to avoid polluting the resource).

Right, is my set of council-supplied recycling 
'wheelie bins', made from recycled plastics of 
course.  Each bin is used as follows:
Lid Litres Days 

between 
collections

Purpose

Green 80 7 Complete rubbish 

Blue 120 14 Paper, cardboard

Yellow 120 14 All containers

Lime 240 14 Garden 
vegetation

Each bin is picked up automatically by robot arm 
and emptied into a large single-operator truck:
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And at a nearby road, which includes a block of units:

It was good (for efficiency at least!) that most of those were full or nearly full on that day. 
However, the diesel fuel efficiency of the pick up truck must be abysmal!  Start-stop all the time, 
rarely getting above 5kph, and engine running (at standard idling speed) while each bin is emptied.

It must be said that the service, as described above, is really very good by conventional society 
standards.  It seems efficient in contractor staff time, and ought to lead to reasonable recycling.

And yet, it does not include much incentive to the resident to reduce rubbish volumes.  One council 
(Auckland, New Zealand as I recall) at one time, years ago, required rubbish to be placed in an 
official paper sack, which residents purchased from the council.  There was no limit on the amount 
of sacks you could put out on collection day, except that each one cost you money!  I have no idea if 
that was a success, but the argument against is that unless garbage collection is made free (at the 
time) and easy to use, people will do the wrong thing, and dump trash in the environment.  I'd hope 
that would never be the case for folks in The Town, who are mostly self selected conservationists.

Also, we are encouraged to compost garden and 
kitchen waste, which we do in the four bins 
(made from recycled plastic) shown right: 
Kitchen waste is covered with a small amount of 
poor soil to prevent flies and smells.  By the time 
the fourth bin is nearly full, the first bin contains 
excellent compost, thanks to all the worms.  It's a 
bit like a worm farm, but less effort to manage. 
Your climate or other circumstances may require 
another method though. 

Recycling
Multi-bin recycling is a big advance for today's society, but should not be copied in The Town, 
which must consider recycling to be a last resort, and waste an anathema.  It is not until recycling 
and waste become a pain to everyone that they will begin seriously to consider re-fusing to purchase 
items with too much packaging, or which do not easily dismantle into recyclables at end of life. 

Whilst weekly or fortnightly roadside collections continue, people will not work to reduce all throw 
outs towards zero.  I am not advocating that these collections stop in conventional society.  It will 
take the special mindset of those who want to pioneer The Town to cope with their absence, since 
everything that is deemed no longer wanted in a household will need to be taken to a handling point 
in the Town's heart.  That should nearly always be done by the residents, or by a Town's truck if the 
item is too heavy, for example furniture or large appliances.  Just e-book a visit!

The handling point would then help categorise the item and handle it accordingly.  Residents would 
expect to be able to discuss the materials presented, learning how to reduce the amount in future, or 
perhaps to present the materials in a way which makes them more easily reusable or recyclable.  
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The target would be that everything presented is reused rather than recycled or trashed, but it might 
be years or decades before that happens.  The rule #1 problem with recycling is that it almost 
always involves use of energy, and it may be a long time before that energy is totally renewable.  

It is probable The Town would itself have no use for mixed empty glass bottles, and when, if ever, 
will legislation be enacted in all states to require manufacturers of various glass-bottled liquid 
products to recover and reuse their own bottles?  Therefore, it would be necessary for such bottles 
to be stored in skips prior to their collection by a truck from a distant glass recycling company. 

In transport terms, you would think it ought to be most economical for the vehicle that brings a 
crate of bottled beer to take away a similar crate containing the same empties, and to return that to 
the beer producer for cleaning and refilling.  Sadly, the supposedly obvious is not always practical.  

• The producer would probably not (initially) be organised to reuse its own bottles (receive, 
store, examine, wash)?  They are probably at present set up to receive only new bottles from 
the glass supplier.  Perhaps the glass supplier could perform the reuse processing instead? 
The whole sorry saga would be greatly simplified by a set of nationally standardised bottles, 
but can't you just hear the company marketing departments going ape at that idea? 

• There is often a wholesaler involved, so the truck that delivers the product to the store 
would not return empties to the producer, but to the wholesale outlet, so they then have to 
move the crates to the truck that delivered the product from the producer to their warehouse. 

It's not hard to see how the practical challenges of conventional container re-use result instead in re-
cycling.  Just chuck all glass bottles in the correct skip (clear, green, or brown) and melt them to 
make new bottles.  After all, glass manufacturers actually desire a substantial amount of high 
quality cullet (crushed clean broken glass) as it makes for a much easier melt than with only the raw 
materials (mostly sand, sodium carbonate, and lime) which on their own need a much higher 
temperature than the melting point of glass to start the melt.

It has been observed that in the United Kingdom, container deposits used to result in significant 
bottle re-use, but they have lapsed and the practice has reverted to re-cycling at best.

Of course the obvious, though to some undesirable, approach to avoiding such waste is not to 
import glass bottled products at all.  That is certain to be unacceptable initially, but in time, Town 
initiatives could lead to a significant reduction in such imports.

For example, it is unlikely that humanity will ever give up drinking alcohol (though heaven knows 
we need to reduce its consumption) so The Town could have a micro-brewery, serving to customers 
in the pub direct from refillable barrels, and retailing the beer in bottles that are returned, washed 
and reused many times.  If then very little bottled or canned beer were imported, there would indeed 
be much better reuse and almost no recycling needed.  

However, there would also be a significant reduction in choice, since The Town micro brewery 
could not possibly offer the choices to be seen in today's bottle shops.  One Sydney liquor store 
ranges 30 local and 18 imported beers. 

What do we want?  The choice of 48 beers, some of which have flown half way round the globe, or 
a world fit for our descendants for a zillion years?  

OK, beer it is.  Blow the kids.
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Reuse

Repairability

One key aspect of reuse is that items must be easy to repair.  That is made much more likely if The 
Town deliberately restricts models of all potentially repairable items.  Choice is a two edged sword. 
Some choice makes it more likely you can get a device that most nearly meets your desires, but too 
much choice can make the purchase decision difficult, and also troubles a repairer in these areas:

• Stocking new spares
• Reusing cannibalised spares
• Acquiring repair skills and documentation across all models

If everybody had exactly the same refrigerator, those issues would be minimised, but choice would 
be nil, which is completely unacceptable given the varying house and unit sizes.

Conversely, if everybody gets a different refrigerator, some can give up expecting in-Town service.

Clearly there is a compromise to be achieved, and all interested parties should work as The Town 
evolves to ensure that a good but modest set of choices is reached in most appliance areas.  The 
Town presents a considerable buying power, and in many cases special purchasing would often be 
appropriate, including aggressively negotiated lengthy guarantee and spares arrangements, local 
repairability, and pressure on manufacturers to design with end-of-life in mind, that is, models 
which yield spares and eventually are easy to break down fully into all-recyclable materials.

One possible approach to maintaining the right of choice whilst ensuring the majority of equipment 
in use is fairly standard is to maintain citizens rights to buy what they like (perhaps only from out of 
Town) but provide excellently priced rental offerings based on a limited set of standard models. 
That way, all responsibility for acquisition, maintenance, and final disposal rests with the Town 
enterprise that is managing those items.  

I suspect most of us are not much drawn to rental; we prefer to try and snap up a bargain, and then 
hope to enjoy the product while paying nothing further than running costs (electricity, water, 
washing powder, and so on).  It's bad news when it needs repair though.  However, if the point of 
purchase and repair is outside The Town, whereas you can rent within The Town, and expect no 
further charges or difficulties with repair or eventual disposal, then renting could be more attractive 
as long as it is at a reasonable rate.

E-waste
I sometimes take part in a local electronic waste recycling activity with a charity group.  They take 
in old electronic goods, and strip them down into saleable materials.  In some cases, a desktop 
computer tower might yield about: 

• 5kg steel from the chassis and component cases (power supply, floppy and optical drives)
• several hundred grams of aluminium from heat sinks and die-cast parts of disk drives 
• a few tens of grams of copper wire, stripped from motherboards and power supplies 
• up to a kilo or more of plastic from the covers, sometimes clearly recyclable eg 
• at least a kilo of what currently has to be trashed, mostly the motherboard and 

plug in (daughter) boards
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The boards actually contain significant amounts of gold, silver, copper and traces of cadmium, 
tantalum, and a host of other rare materials, some of which are Bad News in landfill, if (when!) they 
eventually leach out. 

Some of the e-waste that people discard could be reused rather than recycled.  Some computers 
should, at a glance, be stripped for materials without further thought, but others are good for a few 
more years with no hardware work at all, and others simply need a few components replaced with 
recovered spares, or supplemented with recovered extras.  A dead power supply is not unusual.  And 
once the hardware is fixed, the computer can be reloaded at no cost with fully up-to-date FOSS 
(free and open source software) most particularly one of the distributions of Linux. 1

The Mobile Muster organisation in Australia is encouraging people to return dead or unwanted 
mobile phones for recycling, and they do process the circuit boards, stating that:  "One tonne of 
mobile phone circuit boards can yield the same amount of precious metals as 110 tonnes of gold 
ore, 123 tonnes of silver bearing ore and 11 tonnes of copper sulphide ore." 

This work is performed in South Korea, but sadly, there seems to be no similar operation (yet) to 
recover materials from computer boards.  Moves are afoot to make it easy (by 2011) for Australian 
consumers to return unwanted e-waste, which hopefully will lead to circuit board mineral recovery.

Some machines are very time-consuming to strip, for example the power supply for a desktop tower 
PC.  It is a complex device because it has to provide so many different connectors and currents.

Right, is one made in July 2007: 

Its input can be 8A at 115VAC/60Hz or 4A at 
230VAC/50Hz and it delivers its DC supplies via 
9 connectors served by 37 wires:

+3.3V +5V +12V -5V -12V +5VSB

30A 35A 16A 0.5A 0.8A 2A

By contrast, a car has a 12V battery connected by 2 wires.  Every electrical or electronic item in a 
car has been designed to use the same voltage.

Some of the power supply's complexity relates to AC input, which would be reduced if there were a 
world standard for light-commercial/domestic DC supplies.  Some complexity relates to the need to 
provide outputs to older equipment.  Recent PCs would typically no longer have a floppy drive and 
would use newer SATA hard drives, which would obsolete some of the above connectors and wires.

Maybe the design of electronic processor and memory chips is such that the complexity of the 
power supply is justified.  One source of complexity is that often the PC is constructed by one 
manufacturer from inputs from many others, (such as the motherboard, hard drive, graphics card).

And 'standards' (debatable word!) have evolved from the market place rather than been created by 
rational collective thought.  I wonder if the forthcoming probable development of optronic instead 
of electronic processors will be any better in this respect.  I am not holding my breath.
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Paper
The use of paper to convey short-lived information really must be wound down.  Paper mail has 
become known as snail mail (since it usually takes days) by contrast with e-mail (which can take as 
little as a few seconds to travel internationally). 

Here is the background to how your utility bill on paper arrives via snail mail:

• Propagate pine seedlings in a nursery that could have been raising food plants
• Use diesel driven tractors to plough land that could have been used to grow food 
• Plant out the seedlings and apply oil-derived artificial fertilisers when appropriate
• Nurture the trees for years, using petrol driven chain saws to trim side branches 
• Harvest and strip the logs using heavy diesel-powered machinery 
• Transport the logs on huge diesel-guzzling road-wrecking car-smashing trucks 
• Shred the logs into wood chips with massive fuel-powered chippers
• Add caustic solutions to dissolve the lignin leaving cellulose pulp 
• Use electrical machinery to filter and dry the pulp into thin sheets 
• Dispose of the caustic liquid waste in an environmentally sensitive way (how?)
• Guillotine sheets into convenient size pieces of paper, including shapes for envelopes
• Use electrically driven computers and laser printers to add the information 
• Make up the envelopes
• Use electrical machinery to put the printed sheets into pre-stamped window envelopes 
• Transport the envelopes to the post office 
• Send them to your post office perhaps by plane, train, or truck
• Deliver them (often by petrol powered motor bike) to your mail box 

... for what?  The month's phone bill?  At least that might last a few weeks until you finally give in 
and pay it.  Being on paper, if it contains all the details of the calls, it does provide all the data you 
could want, but not in an easily searched form.  Electronic is better.

It would all be better (less bad?) if the paper had been made from hemp fibre instead of trees, but 
then why waste such a fine archival quality product as hemp paper on bills?

And what of newspapers?  For years, at least in Britain, newspaper was acceptable as the outer 
protection for fish and chips.  That led to the disparaging reference to newspapers as "today's news, 
tomorrow's fish wrappers". 

Paper is a valuable medium for holding some information, but it should be of archival quality and 
used for documents that are to last decades or centuries, not days.  I would hate to live in a world 
that had consigned all books to the electronic reader.  There are, of course, many books that turn out 
to be a waste of trees.  However, the book form offers the convenience of the pocket and no cost for 
a device to read it.  The first edition of this treatise (a presumptuous phase suggesting there might 
ever be a second) is electronic.  Perhaps if its content proves sufficiently interesting, a later edition 
might get printed. 

Increasingly, much of the paper delivered to homes is unsolicited, unenveloped, unaddressed, 
unstamped, and for the most part, unwelcome, judging by the number of "NO JUNK MAIL" 
stickers on mailboxes. 
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In The Town, such junk mail would be almost entirely avoided by a simple and cost effective 
technology: houses have no mail boxes!  Consequently, no mail is delivered by a post office 
employee, or anybody else.  

There will, no doubt, be continuing items of snail mail.  Such items would be held at the post office, 
and could automatically generate an electronic alert (as it is put in its post office box) so the resident 
knows of its arrival.  They would collect it next time they visit the town heart.  Residents would 
then press companies who continue to send short-lived information on paper to switch to e-mail. 
Already, at least one Australian phone company urges customers to take the bill only via e-mail.

Newspapers could become history, though news gathering organisations would continue to exist. 
Could they continue to be private companies?  Or might they have to be funded from taxation, and 
could that be done impartially?  The continued existence of the aggressively independent taxation-
funded Australian Broadcasting Corporation suggests 'maybe'. (As I wrote this, Rupert Murdoch's 
News Corporation was beginning to charge subscriptions for its electronically delivered news.)

Advertising also helps fund news collection.  I happen to live in an area which is served by what is 
believed to be the world's oldest (started 1906) substantial, free local newspaper (The Manly Daily, 
audited circulation of more than 90,000).  Clearly, it is entirely funded by advertising.  It does now 
publish all its content on The Internet, but continues to issue its paper edition five days per week. 

Interestingly, The London Evening Standard became free in 2009.  It hopes thus to triple its printed 
circulation and more than replace its lost 50 pence cover price by additional advertising revenue. 

However, if the world begins to obey The Rules, the extent of commerce in material goods will fall, 
whilst personal and corporate services companies may fare better, and perhaps their advertising will 
continue to support part of the costs of news media.  

This issue directly and massively affects free-to-air commercial radio and television also.
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Measurement
“Without measurement, there is no certainty of quality.”

I wrote that in 1987 when my field of work was data and voice networks, but the comment applies 
to almost any field of human activity.  What has to be decided is:

• What to measure (and what not to bother)
• Units
• Method

and when analysing the records, to decide whether there is progress or regress, which means 
knowing what is meant, in each case, by quality or progress.

Triple Bottom Line
Success has, for millennia, been measured by individuals, families, and enterprises, by amount of 
property or money gained in a year, or owned, whether it be 123 goats or CXXIII denarii!  Rich is 
good, richer is better, broke is bad. 

In 2007 however, the 'Triple Bottom Line' (TBL) concept was ratified by the United Nations and 
officially entered accounting practices.  TBL requires measurement of success in all these areas: 

• economic
• ecological
• social

The phrase 'triple bottom line' was originated by John Elkington, described in 2004 by Business 
Week as “a dean of the corporate responsibility movement for three decades.”   The TBL concept 
needs to be applied to much of what we do.  Obeying the planetary rules is crucial, but if while 
doing so we go broke, or our society breaks up, we are all still losers. 

Towards the end of decade 1, millennium 3, we had a Global Financial Crisis, much Anthropogenic 
Global Warming, and more than a few examples of partial or total societal or economic break down. 
Some might argue that in many ways we have well and truly failed the TBL test in all three regards. 

Trouble is, whilst over centuries we have developed the techniques of financial accountancy (and 
still make a complete mess of some enterprises) we are much less experienced and adept at auditing 
our ecological and social progress (or regress!).  Even economic accounting is in fact not really as 
straightforward as it seems.  Units are usually some currency, but the currency units are unstable, 
being subject to inflation, and the values of everything depend on markets and situations.  A one 
ounce gold nugget might be written in the books today as more than a thousand US dollars, but if 
society fell utterly apart, bullets and tinned baked beans might be the main currencies in a shattered 
world, and a gold nugget might become precisely valueless.

Depreciation is also an approximation based on experience.  If the accounting rules allow you to 
depreciate an item over 5 years, it is because experience shows that its market value by then is 
virtually zero.  However, reducing an asset value by 20% per year for 5 years is an approximation. 
It is said a new car loses one third of its value as you drive out of the showroom!
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Environmental accounting
If economic accounting is still challenging, how then are we to account in the environmental area, 
where there are no clear units, and on what time scale should we account?

Perhaps it would be more appropriate to engage in continuous accounting, using end-of-year (be it 
calendar, or financial if different) merely as a major reporting and review occasion, at which the 
apparent environmental and social health of the enterprise is assessed, and compared for 
improvement or decline with previous years.

I wonder if the desire to reduce everything to a single, or even triple, bottom line is really helpful, 
though the TBL focus on three areas, rather than just finance alone, is very valuable.

Consider first the environmental audit.  

Rule #1

Let us take rule #1 quite strictly, since over millennia there is surely no alternative:

“We cannot continue to destroy or irretrievably disperse non-renewable materials”

It really is this simple:  if we do, they will run out;  as we do, we pollute.

So why not table our destruction or irretrievable dispersal of each significant non-renewable 
commodity, the amount and type of pollution that activity creates, and the extent to which the 
material is being recycled instead of freshly mined.  

Each row would refer to a single material (such as sand or uranium) with many columns including:

• Known reserves
• Amount mined this year
• Operational materials used to mine (eg oil to power vehicles and plant)
• Spoil generated, by type
• Refining materials used (eg coal and limestone to extract iron from its ore)
• Amount destroyed (eg coal burnt) or dispersed irrecoverably (because so sparsely used)
• Waste generated (eg plutonium and other high level radioactive substances)
• Greenhouse gas released (which, how much)
• Amount recovered by recycling
• Operational materials used to recycle (eg electricity to melt collected aluminium)

and some columns would be accompanied by a weighting column to indicate how benign or severe 
is the item (eg Waste: sand, 1; plutonium 10!).

Laborious?  Certainly, but how else can we assess whether we are obeying Rule #1?  It would be 
sensible to start with those materials known to be in short supply.  This approach could be compared 
with a business's accountant keeping a close track on all the company's liquid and asset capital.

The above is clearly a world-wide task, but The Town should attempt a tiny subset of this.
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Rule #2

“We cannot continue to take more and more renewable resources”

Use a similar methodology to Rule #1 measurement? A clear distinction needs to be made between 
renewables that are insensitive to the amount we take (such as sun and wind), and those where too 
high a harvest affects later yields (such as over-fishing, clear felling).

A rising use of the first category whilst staying well below the resource limit, is acceptable so far, 
whereas in some cases taking any of something in the second category can be a disaster.

Rule #3

“We must nurture the air, land, lakes, rivers and oceans, and everything that lives therein”

Not easy; what are the units of nurture?  The key measures for the environmental items is the 
quantity and nature of pollutants, and for living things, the closeness of each species to extinction.

Social accounting
It seems that the term social ac  counting  , as used by organisations and large firms, has come to 
include environmental accounting as a subset,which is perhaps unfortunate, since environmental 
accounting is a huge subject by itself.  To me social accounting measures how well society performs 
in areas such as health, education, crime, drugs, unemployment, culture, equality and fairness across 
races, genders, and countries, freedom of and tolerance between religions and humanists, and more.

Challenges include metrics.  It is not always easy to identify numerical measurements in such area, 
and next to impossible to compare metrics between areas.  What are the units of happiness?  

Unemployment seems straight-forward enough at first glance.  What is the percentage of people 
who want a job but cannot get one?  Some people give up trying, so drop off the official 'want a job' 
list.  Some people get a job, and they are glad of the activity and the money, but an objective view 
might be that the particular job is a complete waste of everything.  (You may have your own list!).

Measurement in The Town
Measurement will be vital to The Town, both to try and ensure its own success and for its value as 
an experiment.  Residents might have to accept a greater degree of intrusion into the finer details of 
their lives than would normally be acceptable.  Indeed, the enabling legislation may need to grant 
exceptions to some privacy and data protection laws.

But how can meaningful measurements be given for Rule #1 observance, for example?  How much 
mining takes place in The Town?  None perhaps, but a lot of mining takes place at present for each 
one of us as a result of our purchases.  Making a car (probably averaging about one ton in weight) is 
the end product of mining perhaps hundreds of tons of ores, over-burden, refinement materials, and 
so on.  It could eventually be a requirement that the car company supply an environmental metric of 
the sort described under Rules #1 and #2 above.  In turn, their metric report would be the addition 
of similar reports from their suppliers, who in turn would take figures from the primary producers 
of the steel, chromium, plastics, and so on.

All too hard?  Well, without measuring all these things now, and paying attention to bad figures, one 
day we may find it much easier to do:   “They've all gone.”   Zero.
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Financing
Getting agreement to provide enough money for such a venture as The Town may seem a huge 
challenge, but it really should not be so.   We have to work out a much more sustainable way of life, 
and just tinkering with our current society is not going to achieve enough of the necessary changes.

There is also great angst about the predictions that Australia's population, now 22M and rising fast, 
will be 35M by 2050.  I doubt it will happen, and I hope it doesn't because I think the challenges of 
water and fragile soils mean Australia would struggle to support that many people.  There is some 
doubt about whether they can really support the current 22M sustainably!

However, if such a population rise did happen, then there would need (at current Sydney median 
house costs) to be conventional suburban expenditure of about $500,000 per house, or about $200B 
per million extra people (assuming 2.5 people per household), compared to $2B for 4000 new 
households (the working figure I have used for The Town) at the same costs.

The total cost of The Town at 10,000 residents could be dramatically less than $2B since it is 
certainly not going to be sited on Sydney-priced land.  And the reductions due, for example, to lack 
of reservoirs, mains water pipes, storm drains, and sewers is hopefully larger than the extra costs for 
water tanks and pumps, and composting toilets needed by each household.

Balance of payments
It will be important for The Town to keep a running estimate of its balance of payments between 
itself and the rest of the world.  This would affect not just money spent by The Town, for example, 
importing some food stuffs, but also out-of-Town expenditure by individuals.  Such accounting 
could not be perfect, since that would require breach of individual privacy.  However, citizens might 
be prepared to report most such expenditure to help check on The Town's financial viability.  Every 
dollar that leaves as expenditure or tax has to be replaced by somebody's out-of-Town income.

Insurance
Since all real estate belongs solely to The Town, it is responsible for its insurance.  This not only 
eliminates yet another citizen's concern from the increasingly complex world, but also allows some 
of the risk to be carried internally.  This is a common habit in large corporations.  They take a policy 
with an external insurance company at a quite modest premium because they cover a large excess 
themselves.  It is really just taking external insurance against a major disaster.

Banking
Banking in The Town should probably not be in the hands of a purely local organisation, to 
minimise any possibility of corruption, and also to be substantial enough to offer a full range of 
banking functions, such as world wide credit cards.  The major Australian banks seem aggressive 
businesses, focussing hard on their bottom lines and shareholder returns.  Others do not ignore their 
shareholders, but do focus also on supporting their local communities.  The latter should be short-
listed; they have prospered by setting up branches in smaller towns abandoned by the majors.
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Spending
In conventional society, payments are made using cash, EFTPOS, and credit cards, and whilst it 
might be essential for retail businesses in The Town to continue offering all those methods of 
payment, particularly in service to visitors, it might be appropriate for residents to be encouraged 
and enabled to do nearly all their spending using EFTPOS.

Use of EFTPOS avoids these issues:

• Cash security; without cash to bank there is no need for employees to visit the bank at the 
end of day – a routine that is a robber's delight – and no need for the bank to transfer cash 
between their premises and a security van.  This is not only safer but also more efficient

• Merchant payments to credit card companies; when a purchase is made with a credit card, 
the card holder may never have to make an interest payment (by paying off the full amount 
on time, depending on the card type) but the merchant is charged a percentage of the amount 
spent, to cover the credit.  The fee can range up to 3% depending on the card issuer, which is 
why some merchants refuse to accept the more expensive cards.  These fees leave The Town 
and go to the card provider, thus adversely affecting The Town's balance of payments

It seems acceptable in Australia (several large firms do it) to charge extra for payment by credit 
card, to cover the fees.  This might be an acceptable mechanism for making it unattractive to most 
residents to use credit cards, but instead to use EFTPOS.  It would also help if the chosen bank 
allowed many monthly EFTPOS transactions on an account before applying fees.

Gambling
If it were my call, no establishment in The Town would offer any sort of gambling facility.

Australia's clubs, bars and hotels are riddled with so-called one-armed bandits (well nicknamed!) 
which represent a total waste of non-renewable resources and electricity, and in some cases a quite 
devastating attack on vulnerable individuals, who take their weekly wage in cash to the club and 
blow the lot that night.  

Such machines are also known as poker machines (“pokies”), since they often use playing card 
images in their display, and winning selections resemble high poker hands.  One well-respected 
independent Australian senator gained his seat in parliament on a “No Pokies” platform.

No premises would be made available for gambling-only establishments such as betting shops for 
horse or dog racing.

There would be no other gambling prohibitions though, so if folks wish to play cards for money in 
pub or club, place telephone or internet bets, or organise a sweep on Melbourne Cup day, so be it.  

Some in Australia argue that any limitations on poker machines is an attack on organisations (many 
clubs) which return facilities to the community by their charitable works, funded by the gambling.  I 
feel that is analogous to arguing in favour of smoking - heavily taxed - because those taxes fund 
health services to those with lung cancer.
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Legislation, governance 
and ownership
Any project to build the first trial version of The Town would almost certainly require state and 
federal enabling legislation, since its existence (at least as described here) would require carving an 
area out of existing (state government determined) borders for local councils, and allowing relief 
from certain aspects of state and federal taxation laws.

Council
The Town would almost certainly be unworkable if it had to run under the control of the relevant 
local government authority - the council in whose area it is sited; worse still if the chosen land area 
happened to lie in more than one council's area.  

The Town must be its own council.  This would require that the area be transferred from the current 
council(s)' control, and placed in the hands of a new body, running The Town.  This would have its 
challenges in the early days.  Once The Town is fully established, and the residents are clear and 
supportive about its directions, then making democratic choices about those serving on the council 
would be more straight forward, but initially, that might not be the case, during the early years.

Some would argue that for a town of considerable size to be the only proposer of development, and 
the authority approving development, would represent a lack of separation of powers.  However, 
this situation occurs quite often in today's existing councils, which own significant amounts of local 
land, devise development proposals for them, and then adjudicate on their own proposals.  In The 
Town, the difference is the scale: most development applications would be from the council itself.  

Solutions to this issue are discussed below at “Openness”.

Relief from certain laws
The Town would probably need some relief from some standard legislation, in both commercial and 
privacy areas.

For example, the supposition in Australia, as in many developed countries, is that competition is a 
key principal in the defence of some freedoms, and that various activities that impair competition, 
including impediments to inter-state competition, are illegal.  It is possible that some of The Town's 
retail enterprises would be at risk of not complying.  It is certain that they would not range a lot of 
the goods now seen in the near duopoly of supermarkets in Australia, but those supermarkets often 
inhibit competition themselves.  As mentioned, I have experienced the two main supermarkets 
deciding no longer to range a certain product, and the supplier then had to withdraw the product 
entirely from Australia; it was then no longer commercial.  So how good is so-called competition?

Extensive measurement of many activities might also risk infringing privacy laws. Relief from 
those would be a requirement, and residents might need to sign memorandums of understanding.
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Ownership
It is probable that Australian laws are not currently adequate to cover the proposed scheme of 
ownership.  Residents who own shares in The Town would be entitled to lower, nil, or negative 
rents, depending on their share holdings and the rental cost of the house or unit occupied.  Negative 
rent means income from others who do not have enough shares to avoid some rent.  Nobody would 
ever directly own equity in a property, so they would need their shares to be regarded as collateral 
for such purposes as guaranteeing a loan, including for the purchase of more shares if the individual 
preferred to repay capital and interest on a loan rather than paying rent.  That would be the indirect 
equivalent of investing in a principal residence instead of renting.

Conventional equity in a property can easily be used to secure a mortgage loan, because there is a 
mechanism for the lender to place a partial ownership record on the official property register (in 
New South Wales, the Land and Property Management Authority, often known colloquially as the 
land registry).  This protects the lender and any potential purchaser, since the existence of the loan 
is immediately clear to the latter's solicitor, and ensures that the property owner cannot sell outright 
something that they do not fully own.  At settlement, some of the buyer's money goes directly to the 
lender to pay off the loan completely.

A similar arrangement could be created for The Town's shares, but it might need new legislation.

What might also be appropriate also is for Town shares to have some exemption from capital gains 
tax (CGT).  In Australia, in general, one's principal place of residence is exempt from CGT.  The 
same exemption should be applied to Town shares, perhaps up to some dollar limit, since ownership 
of a certain amount of Town share capital is equivalent to property ownership in conventional 
society.  It might be argued that shareholders are effectively eliminating ever having to pay property 
purchase stamp duty (a state tax) by never actually buying and selling real estate.  However, a 
rejoinder would be that the introduction of a goods and services tax (GST), which benefits state 
coffers directly, was promised (years ago) to lead to elimination of stamp duty.  We are still waiting.

Major objectives of The Town owning all freehold, with individuals owning shares in The Town:

1. No major financial transactions are required upon changing residence, which leads to much 
easier up or down sizing as family needs change

2. Fine-grained liquidity of financial holdings: to raise some money, just sell some shares -   no 
longer do you need to sell a complete property, or use it as collateral (with all the work that 
involves in amending land registry records) in funding a conventional loan.  No need for 
questionable reverse mortgage deals, which sometimes might mean you lose your house

3. Major commitment by shareholders to the social and financial success of The Town rather 
than concentrating their efforts on “their own” property

4. No corporate, government, or financial institution (eg pension funds) can dictate anything 
about how the entire area is governed, since none of those organisations can hold shares

5. Because all the land would be owned outright by The Town, no developer can insist on some 
major and unacceptable construction.  In New South Wales, developers' proposals are often 
rejected by the local council, and then passed by the Land and Environment Court.  It can 
decree that despite council and residents objections, the land-owning developer is allowed to 
proceed with a construction

A certain amount of share ownership by non-residents should be allowed, with caution.  It would 
represent an interest by some investors in future residency, though it should not be a requirement for 
residency since that might block young folk from ever starting up in The Town.  Maintaining a 
balanced age range across the population would be crucial to long term development.
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Funding
The Town is an experiment, designed to see if a good way of life can be had at a vastly lower triple 
bottom line cost.  As such, it would be appropriate for governments and some corporations and 
private foundation sponsors to contribute a significant proportion of the financing, particularly the 
initial purchase of the land and many of the shared facilities.  However, many of those who want to 
make it their new life should expect to make very significant capital contribution to the project, 
comparable with the sort of sums needed if they were buying a new home.  If the project goes well, 
they should finish up with Town shares worth significantly more than their initial input.  Having 
made a capital contribution, their interest in fostering the new society should be considerable.

Some pioneers (particularly young adults) will not have funds available, as would still be the case 
once The Town has become established.  If their profile otherwise meets the criteria, they should (to 
a limited quota) be recruited, though they will have no capital in the project until they acquire 
enough funds to invest in shares.

Since one undesired possibility is that the project fails completely, leaving next to no residual value 
beyond that due to government (for example, the return of land value), the capital input of the 
pioneers might need to be partly or fully guaranteed.

Any private sponsors should certainly expect public recognition of their contribution, but it would 
need to come without conditions that might be contrary to the project's philosophies.  For example, 
computer or telecommunications companies might offer support 'in kind' which could include 
hardware, software, or services contrary to the choices of The Town's specialists.

Compulsory purchase
Compulsory purchase might be necessary initially to acquire some of the land for the project.  Any 
displaced families should be offered accommodation and work in The Town.  Some of them might 
well be farming families, glad of the opportunity to rid themselves of personal ownership of land in 
this highly challenging time, but to continue working what was their land, but collaboratively.

Voting rights
A decision would need to be made about voting within The Town, both as regards its corporate-like 
role, and as an official local government authority.  Simple residence and age (currently >18) should 
probably be the basis for voting for members of The Town local government.  Share ownership 
might be taken partially into account to determine other voting matters.  Governance by the citizens 
of their elected and appointed servants is an important activity to be devised and determined.

Elections
I see no real cause to break the standard approach to council elections, though I confess to being 
tempted by the nineteenth century English Chartists movement's concept of annual elections!  

Don't laugh too hard.  Nearly all their proposals (as listed from an 1838 broadsheet) were accepted 
in Britain by 1918, and are now accepted throughout the democratic world, altered of course by 
lower voting ages, and to eliminate the original sexist male-only nature of these items:
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1. A VOTE for every man twenty-one years of age, of sound mind, and not undergoing 
punishment for crime.

2. THE BALLOT. - To protect the elector in the exercise of his vote. 
3. NO PROPERTY QUALIFICATION for Members of Parliament - thus enabling the 

constituencies to return the man of their choice, be he rich or poor. 
4. PAYMENT OF MEMBERS, thus enabling an honest tradesman, working man, or other 

person, to serve a constituency, when taken from his business to attend to the interests of the 
Country. 

5. EQUAL CONSTITUENCIES, securing the same amount of representation for the same 
number of electors, instead of allowing small constituencies to swamp the votes of large 
ones. 

6. ANNUAL PARLIAMENTS, thus presenting the most effectual check to bribery and 
intimidation, since though a constituency might be bought once in seven years (even with 
the ballot), no purse could buy a constituency (under a system of universal suffrage) in each 
ensuing twelve-month; and since members, when elected for a year only, would not be able 
to defy and betray their constituents as now. 

Note the understanding (#6) in1838 that constituencies (electorates) could and were bought!

In these days of strict anti-bribery laws, I like #6 more for the idea that members of a government 
would effectively be subject to continuous evaluation, and would no longer have the opportunity to 
apply nasty government medicine during their first year (hoping the electorate will forget them by 
election time), and then engage in outrageous pork-barrelling just before the next election.  In just 
one year, there's just about no time for either, or for blatant electioneering.  

Too hard basket?
Some would argue “if The Town requires state and federal legislation, it will never happen!”.

Maybe, but we are surely in a parlous predicament in relation to the next few centuries of human 
life on earth.  If the (undisputed) difficulties of getting administrations to legislate for such a major 
experiment in living style are going to put us off, then let's give up now, and get ready to retreat to 
the caves.

Advance more slowly instead?  This is being done already, as exampled later at Is The Town 
already built?  The problem with existing experiments in planned towns and cities is that they all 
continue to rely on the very expensive, and ultimately completely unsustainable, transport and 
water/sewage infrastructure.

So if The Town is never built because it is just wrong (your call) so be it.  Perhaps just the idea of 
building it in the way described will at least help with future thinking.  

But if it is never built simply because getting the legislation through is regarded as too hard – well, 
there goes the neighbourhood, or actually, the planet – at least as far as humanity is concerned.

Corruption?
For decades, centuries perhaps, it has been alleged that some local government councillors are self-
interested builders, developers, real estate agents (realtors) and solicitors (lawyers), all keen to 
ensure their local council approves development applications, and thus fosters a vibrant market in 
property for them to build, sell, and convey.  What wicked and unfounded allegations!
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In The Town all real estate is fully owned by The Town, which itself prepares any development 
plans.  So there is no point in being a developer or a real estate agent. There would be builders, who 
from time to time would take part in major developments (but more often in repair and 
maintenance), but they themselves would have nothing to buy and sell.  Also, whilst there might be 
solicitors, they would never therefore have any conveyancing work to do as far as property in The 
Town was concerned, though they might do so for incoming or outgoing residents of course.

Development applications
Further development of existing properties would be rare.  If you need a different sized house, you 
would nearly always move, at minimal cost other than a changed 'rent', which could be down rather 
than up.  So there would be few development applications made to council by residents.  Suddenly, 
one of the most contentious activities (and alleged opportunities for corruption) disappears from 
civic life.  Residents could propose civic developments.  That should not be a council monopoly.

Openness
A key remaining issue, indeed massively amplified, is that The Town council would be the approval 
authority for its own DAs (development applications).  This already happens, since it is quite 
common for a local council to prepare a DA for land that it owns.  The arrangements listed below 
should help prevent this becoming much of a problem, and are nowadays often in place already: 

• Within council, internal separation between the development and the approval bodies
• IHAPs (Independent Hearing and Assessment Panels)

and additionally:

• Standards: must be entirely public and clearly in line with The Town's sustainability aims
• All detailed development proposal information must be available publicly and electronically

This would be a lot easier in The Town than in a conventional council, where the individual privacy 
of applicants, and the intellectual property rights of their designers, prevents much detail being 
provided.  In my area, only immediate neighbours are notified by mail of development applications 
that affect them, and are provided with a tiny reduced set of plans.  We are invited to view the full 
size plans at the council offices, but are not permitted to copy them or remove them for research

In a way, the DA challenge in The Town is perhaps only a minor issue, since in principle everyone, 
residents, DA proposers, and the authorising department should be keen to advance The Town's 
interests rather than having split motives.  Overly optimistic perhaps, given human nature?!

Information
It is crucial that The Town's council shall be more open with its information than almost any local 
council in history.  It has been said that 'sunlight is the best disinfectant' and the aim should be to 
ensure that almost any council-related activity should be open to the easy scrutiny of any resident, 
at least as far as appropriate data is concerned.  The privacy of individuals' personal data needs to be 
maintained, but just who is responsible for each function in the council is not personal data.

It goes almost without saying these days that the council's web servers shall present an accurate and 
detailed picture of the council's current, proposed, and past activities, in a readily assimilated form.
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External services

Physical services
The Town really should be sited on or very near a major highway (and rail if possible) to facilitate 
movement of individuals and goods into and out of The Town.  Positioning near transport has been, 
and perhaps always will be, one of the major factors governing the location of a substantial town. 
Villages just grew “naturally” at crossroads, and by rivers or at the coast, then the natural highways.

Consequently, The Town would be well placed to provide some services, notably accommodation, 
food and fuel to travellers.  Sometimes those would be people simply passing by; sometimes they 
would be to folk who wish to visit the project and learn, and sometimes friends of residents whose 
accommodation is insufficient to put them up.

Whilst it would be important to ensure financial viability of such services, they should be provided 
in a way as consistent as possible with The Town's objectives.  Providing both accommodation and 
food offer opportunities to satisfy the travellers' or visitors' needs whilst conveying a sustainability 
message through the style of services, not the least of which would of course be composting toilets! 
Fuel would just have to be supplied in the normal way.

The Town's major long term objectives include near total self sufficiency, so why are we here 
discussing services to fuel-guzzling long distance travellers, or ease of importing and exporting 
goods?  Simply, such activities would be completely necessary from the start of the project (for 
example importation of initial construction materials – there would surely not be enough on-site 
wood at commencement) and for at least some decades.  So do it!

Restaurant and Motel

The most obvious facilities to provide to travellers, in addition to providing fuel and other vehicle 
services, are restaurants and motels, and whilst those might make some concessions to the way of 
life outside The Town, they would aim to adhere as closely as possible to its core values, thus 
providing the traveller with some of the experiences of the highly sustainable lifestyle.

Virtual services
The list of occupations given earlier includes many which do not require the employee to be 
physically present at an office most of the time.  Increasingly, university lecturers give, and students 
receive, lectures via The Internet, and download them for immediate study or later revision.  By the 
time The Town gets built, most library books and journals should be online.  Direct class time can 
be via video conferencing.  Only practical work (science, engineering, medicine, archaeology and 
so on) will need the student to be present at the laboratory, construction site, hospital or dig-site. 
Such on-site activities could be condensed into several intensive practical weeks for one group of 
students whilst others are receiving lectures and tutorials, thus 'time-sharing' the expensive parts of 
such courses.  The Town itself will of course provide many opportunities for agriculture practicals.

Thus many skilled folks in The Town should be able to enjoy a rewarding career in a wide variety 
of academic, professional, and business fields without spending much of their time away from The 
Town.  If their professional and domestic arrangements permit, they don't even need to leave home!
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Better habits 
It will be most important to develop better habits.  Most of them seem and are mundane, but to echo 
a water board advert in dry Australia, "Don't waste a drop" is basically the way to go, but with care, 
since sometimes making a saving in one area incurs an unacceptable cost in another. 

Many of us in the developed world have grown up with sloppy habits that we need to unlearn, and 
more importantly to ensure our children get it right.  During one water-saving campaign in Britain, 
a government minister thought it necessary to ask people to refrain from letting the water run while 
they brushed their teeth!  Silly?  Far from it.  Some folk turn on the tap to wet the brush, then apply 
toothpaste, then brush their teeth, then collect a cup of water to rinse, all the while leaving the tap 
running.  If you are now feeling guilty, you know what to stop doing.

Total water usage is the sum of every millilitre used, and there is a saving opportunity similar to the 
tooth brushing example in almost every use of water, or electricity, or any other resource.  If you 
need to wash your hands and you want to use hot water, then so be it - let the tap run until the hot 
water comes.  You may be able to save the water (today, for flushing the toilet).   However, if you 
are happy to wash in cold, then don't get it from the hot tap.  You might well finish washing your 
hands before it runs even lukewarm, but then that much fresh cold water will enter the hot tank, and 
need heating.  Hand washing should start with wetting the hands, then turn off.  Now soap up and 
wash, and turn the tap on again to rinse.

If you are running a bath, run only the hot water to start with, and add cold later once the 
temperature is uncomfortable.  That way, the hot tap's cold run-off is not wasted.  If you can be 
bothered, and the flush toilet is next to the bath, don't empty the bath - keep a scooping bucket 
handy to use up the bath water for flushing the toilet.  Unless you are a long shower fiend, a shower 
is more economical than a bath, but keep a bucket handy to catch the cold run-off for toilet flushing. 

“TURN THAT BLOODLY LIGHT OFF!” was the shout from the World War II air-raid warden 
about an inadequate black-out.  It was of course concerned with not alerting the enemy to the 
existence of a bomb-able town.  Nowadays, it applies to saving electricity and the climate.  The 
world and your wallet will thank you.  A twin-tube 1.2M fluorescent light uses 80 watts.  Leaving it 
on pointlessly for say just 20 minutes per day, will waste 10 kilowatt hours per year, which in an 
NSW coal-fired electricity area would mean about an extra 10kg of CO2 will be released. 

Buy devices that use very low standby power.  My refrigerator uses 14 watts when the motor is not 
running!  Therefore it wastes 14 * 24 *365 /1000 kilowatt hours or about 120 kg of CO2.  How do I 
know?  I have a meter ($30) that plugs into the wall socket and the frig plugs into the meter instead. 
I plan to get a much better model when the present one fails.   

Boiling food? Vigorously boiling water is 100 deg C, whereas just simmering, it is still 100 deg C! 
So the only point of boiling vigorously is to reduce the water content of a sauce, otherwise simmer 
it (and reduce the risk of boiling dry and burning). 

Cooking with electricity?  Some hob elements are slow to heat and cool.  As you near the end of 
your cooking, turn off the element a little early.  The cooking will continue for a short while longer.

Had enough?  OK, but we each need to think carefully about all activities that consume resources. 
The more waste-aware we can be, the longer before the resource runs out.  Waste is waste, the bills 
are pointlessly higher, and the planet is a little bit more damaged. 
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Murphy's law 
What really is Murphy's law, who invented it?

"If things can go wrong, they will" is a popular belief of its wording.  

The originator of the law was probably Edward A Murphy, who worked in the middle of the 20th 
century on testing the affects of rapid deceleration on the human body.  After a fellow technician 
had made a really bad mess up in wiring the instrumentation, Murphy is supposed to have said: 

"If there is any way to do it wrong, he will!".

Edward's son, Robert, suggested it was more along the lines of: 

"If there's more than one way to do a job, and one of those ways will result in disaster, then  
somebody will do it that way."  

The obvious positive corollary is: 

"Then re-engineer the job so there are no disastrous ways!"

This has many applications.  It is vital that a three-pin electrical plug is put into the wall socket 
correctly, so that the earth, neutral, and active pins all make the correct connections.  Therefore, the 
design of both plug and socket is such that there is only one possible way of inserting the plug into 
the socket, leaving no disastrous ways.

To re-create our world in such a way that everybody "does the right thing" in many different areas, 
we should try and ensure that processes are designed so that either nobody can do the wrong thing, 
or that doing the wrong thing is trivial, not bad or disastrous.  In that way, if people simply do not 
learn the necessary habits (and so many do not) then they will either not be able to do the wrong 
thing, because it has been engineered out, or doing the wrong thing doesn't matter much.

Turning off the lights or not leaving equipment on standby becomes a lot less important when the 
electricity consumed has come entirely from renewables, and the amount consumed by new LED 
lights, or recent equipment that obeys the “standby power is less than one watt” standard, is now 
tiny, though it will still cost you a little money on your bill!

That corollary to Murphy's law could almost be Rule #4.  We need less, preferably no disasters, at 
least none of our own making or ones we should avoid by better practices.
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Pioneers
To succeed, The Town will need to be settled by the right people initially.  Key criteria should 
include but not be limited to:

• Attitude
• Flexibility
• Skills and experience
• Ages
• Funding

Attitude
The Town will be a mammoth undertaking requiring many different skills, but perhaps the most 
crucial need will be the attitude.  People will be needed who are tired of the gross materialism of the 
modern so-called developed world, and who recognise the need to follow The Rules of the planet. 
There's no need for a hair-shirt self-flagellating mentality – just a realistic assessment of where 
humanity is heading if we do not individually and collectively change our ways.

All adults and the more senior children would need to be in reasonable agreement with the 
philosophies needed in The Town.  The transition may not be easy, and might strain to breaking 
point a family that does not start the new journey with most members in broad agreement.

Flexibility
Starting a project like this with a rigid desire to adhere strictly to The Rules from day one will 
disappoint!  Serious and detailed design work is needed, and will probably throw up cases where 
one or more of The Rules cannot be met immediately in some areas.  

Flexibility would however be inappropriate on matters which would cause long term costs of any 
sort, and would serious impair the eventually ability to follow The Rules, for example, allowing 
flush toilets, or powered vehicle garaging within the domestic area.

Skills and experience
Some activities in The Town will be perfectly standard compared to conventional society.  It's hard 
to imagine cutting hair being much different.  Other tasks are likely to be completely absent (a used 
car salesman would have a pretty thin time!) or significantly diminished (such as retailing). Vehicle 
maintenance would concentrate more on agricultural machinery than cars.

Some people might need an extra skill, so that they can take on more than one role if the size of 
population does not provide enough demand for them to continue a career dedicated to one task. 
Once, barbers doubled as a surgeons, which is why the old sign for a barber's shop was a red pole 
(injured limb) with a white band spiralling up it (the bandage).  I think we won't want to return to 
that particular mix though!
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Some skills and experience will be needed in much the same amount as now.  For example, 
although ICT will continue, as now, to pervade and alter education (hopefully for the better!), the 
need for teachers at all school levels should be very similar, given that the age mix of children (see 
Ages below) should be almost identical to current society.

Some of the residents will need certain skills that enable them expertly to perform 'Town' tasks from 
day one, whilst others will grow and train into such roles.  There would specifically be a need for a 
lot more people with farming and market gardening experience than usual.  Given the immense 
challenges of today's Australian farming scene, there might be quite a lot of farmers who would 
relish the chance to continue their vocation but without the overbearing capital burden of their own 
land, and with the specific directive that nurturing the soil is to be to the forefront of their work.

A few tasks might need to be performed by non-residents, although they would need to live nearby 
and have a deep understanding of The Town's philosophy.  Policing comes to mind, though one 
would hope the nature of the place would lead to a significantly lower case load!  [An extraordinary 
amount of police time is taken up with vehicle related matters.]  It might be difficult to maintain an 
objective view of police work as a resident.  Special knowledge would be appropriate, about 
variations to standard laws permitted by The Town's enabling legislation.

One general area of employment that might take quite a bit of developing is home or local office 
working for a distant employer.  Not all office tasks or employees suit that.  Not all employers are 
ready to accept it.  I had the privilege of working for more than half a decade on ICT tasks, mainly 
from home, at huge benefit to my carbon footprint!  Those who can manage to gain and keep such 
outside work would be contributing substantially to The Town's 'balance of payments' and offsetting 
the drain to the local economy caused by external expenditure, and state and federal taxation.  

I hope it is sufficiently realised by governments that they need to create and foster such distant 
employment (both government and commercial work) if they want a regionalised and distributed 
population.  With today's ICT capabilities, a 'central' federal government department can exist as a 
virtual entity, offering nation-wide systematic direction and sensible standards to its area of 
responsibility, but without demanding that the whole department work in Canberra, the federal 
capital city.  Indeed, arguably, policy development for a geographically huge nation might be better 
for being performed by qualified people who reside across the country and can offer valuable local 
experience against which to test policy:  

“Hmm, nice idea but that won't work where I live because ….”

Ages
Some of the pioneering work of establishing The Town might seem to suggest that young adults 
(the twenty-somethings) should predominate in the initial population.  That could be a big mistake, 
since it would badly skew the population for many decades, and would initially create negligible 
demand in certain areas.  For example, if indeed the early adopters were from that 20's age range, 
the demand for schooling and teachers, or nursing homes places and geriatric staff could be nil.

This would lead to a highly distorted test of the concept.  Remember, The Town is an experiment: 
“How well does this concept satisfy the demands of ultimate and complete sustainability?”

On the other hand, the place won't get built in a flash, and there would be a need for significant 
numbers of fit young building staff who cannot expect to stay on (in that role at least) after most of 
the initial construction is complete.  So, start construction to meet the building staff temporary 
accommodation needs, for example, some key 'heart' buildings (hotel/motel) and nearby units.
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Construction strategy
There is no fairy godmother.  There will be no waving of a magic wand to construct and populate 
The Town overnight, so a careful strategy is needed both for the actual building work, and for the 
gradual way that residents are brought in – who and when and why.

Some of the first work in The Town will be its own construction, so an initial (and perhaps rather 
temporary) population would be building workers, only some of whom would go on to permanent 
residency, since once most buildings were up, there would be little further work for them.  A big 
challenge for the crew will be one of culture; construction in The Town needs to follow practices 
some of which are unconventional compared to current construction methods:

• Impermanence
Most buildings, other than perhaps some of those in the heart, should “sit lightly on the 
land” and be built so that eventually they could be removed: completely, relatively easily, 
with substantial reuse of still-good materials, and little or no landfill waste

• Longevity
To the extent possible when considering the above criterion, buildings should be expected to 
have a long life, sometimes by the anticipated and easy replacement of some components

• Materials used
Mainly wood, composite (hemp?) boards, and preferably no poured concrete or mortar. 
Roofing to facilitate the use of solar panels and excellence in clean rain water collection.

• Tidiness, and waste minimisation
A construction site frequently resembles a tip during the work.  Sometimes that is sensible; 
there is not much point in keeping an area tidy if it is soon to be completely reworked, but 
more often, it is just sloppiness, which can lead to poor stewardship, thus waste, of materials

And of course the resulting dwellings must function almost entirely using renewable sources of 
energy, and benefit from smart passive design for comfort.

It would also be sensible to establish some of the longer term agricultural requirements as soon as 
possible.  Clearly, there is not much point in setting up extensive market gardening before a 
significant population arrives, since such work is relatively labour intensive and needs a market. 
Neither the labour force nor a significant customer base would exist initially.  But long term crops 
such as plantation forestry could be established, as could earthworks aimed at maximising water 
retention (keyline techniques).

A major early effort must also go into establishing the interface between the main highway and The 
Town, thus ensuring its existence would be familiar to many travellers, who would also begin to be 
customers of its external services, such as fuel, food, and accommodation.  Other obvious early 
days facilities would include the warehousing and supply of construction materials.

Strategic consideration would be needed to try and arrange that heavy construction traffic ceases as 
soon as possible in the initial residential areas, so Town life, on foot and cycle, can start in earnest! 
Perhaps The Town needs to grow from the heart outwards, taking care that the routes from the first 
homes to the heart are not cluttered with construction work on the next batch of homes.
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Transitioning existing cities
Do we have to build new towns to achieve a high degree of sustainability?  

Why not transition existing cities and their suburbs?  And what about bringing The Town's levels of 
sustainability to various sizes of existing rural towns.

There is no doubt that eventually people will want all the above to happen, at least where an area 
continues to be viable (not threatened by rising seas or increasing and seemingly near-permanent 
drought).  The stark alternative is for areas to be stripped of recyclables, then abandoned.  The 
consequent elimination of property values will be immensely difficult for individuals, companies 
and governments.  In areas which are threatened by eventual inundation, the capital worth of 
freehold lots will begin to resemble that of limited leases with no residual value.

Consider key items of how The Town is structured to move rapidly towards near-total sustainability:

• Buildings made largely from renewable materials
• Served by rain, sun, and perhaps wind
• High ratio of roof space to living space (for collecting water and sunlight)
• Minimal roads, minimal infrastructure
• Very few powered vehicles needed
• Enough land to feed all, grow wood for new houses, and receive humanure and grey water

Almost every city massively breaches all those key items:

• Built substantially from brick, concrete and steel – huge embedded energies
• Served by mains electricity (coal-fired) and water, both from far away
• Multi-storey, so low ratio of roof to living space
• Small, large, and massive existing roads, with much street furniture (lights, signs, monitors)
• Daily trips by hundreds of trucks and buses, and thousands of cars
• Negligible integral land for agriculture and recycling humanure and grey water

It's a near total disconnect between needs and attributes.

Agriculture is the most challenging aspect of transitioning existing cities.  It is difficult to see how 
they can ever adhere to the principles of The Town as they do not incorporate significant amounts of 
nearby agricultural land, thus they are forever constrained to employ large vehicles to bring in food 
from distant land, and to transport toilet waste back to those lands.  They would also have issues in 
disposing of grey water.  Quite probably nobody would be prepared to consider retrofitting 
composting toilets to most city buildings – it is reasonably achievable in two storey homes, but very 
hard in high rises – so the city would continue to need flushing water and sewage services.

It is my suspicion that most current cities are, in the long run, unsustainable, when considered 
against the need for total adherence to The Rules.  This is one reason why I wrote this work.  It 
would be excellent to be proved wrong.  Many towns and to a lesser extent suburbs, on the other 
hand, are inherently much more convertible, particularly where there is a preponderance of single 
storey houses on large lots with farmland nearby ...
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Transition towns
The Transition Towns movement has been working on that idea for several years, starting in 2005 in 
Totnes, Devon, UK.  One aim of TTT (Transition Town Totnes) is: “to implement an Energy 
Descent Action Plan (EDAP) … that sets out pathways for how the town can safely transition from 
its present fossil-fuel dependency to a place of oil independence and enhanced local resilience.”

The movement aims to answer the question: “how do we significantly increase resilience (to 
mitigate the effects of Peak Oil) and drastically reduce carbon emissions (to mitigate the effects of 
Climate Change)? ”

That is why The Town should be located tangential to a major highway, rather than crossed by one 
or more.  This ensures an excellent connection to the rest of the existing transport system whilst 
allowing the creation of a completely separate undivided domestic area, devoted almost entirely to 
walking, cycling, and skating.

That is why The Town alone should own the freehold of its entire space, though substantial changes 
to land use should always be preceded by detailed consultation with existing lessees.

The larger challenges include existing roads and property rights.  A town like Totnes may find it is 
not possible to establish a powered-vehicle-free zone, given that it is presently divided by both 
north-south and east-west roads.  Also, there might be huge difficulties in making substantial 
changes to land use within the town area, given that many individuals own small freeholds.  

This was the challenge facing extensive rebuilding proposals from Christopher Wren, John Evelyn, 
and others, after the Great Fire of London in 1666.  They had visions of creating a magnificent new 
London, rather as Pope Sixtus V had been able to do to Rome the century before, but were stymied 
by adherence to existing property rights.

Oil Independent Oakland (OIO)
The City of Oakland, CA, USA aims for significant oil independence by 2020.  Parts of their OIO 
Action Plan mirrors my desires for The Town very accurately, albeit coming from a different focus 
(oil use) and starting point – the existing society.  The section “Land Use and Transportation” says:

“Transportation is the largest consumer of oil (97%) and the largest source of greenhouse gas  
emissions in Oakland.  Therefore, the most effective way to reduce oil consumption would be to  
significantly change travel behaviour. This would require an investment into strategies that would  
make transit, bicycle and walking more practical as well as more desirable than they are today. An  
important first step is to make land use decisions that reduce the need to use a personal automobile.  

The first recommendation, develop Urban Villages, captures this idea and would entail  
strengthening vital focal points of the City, such as neighbourhood centres, transit centres like  
Fruitvale and downtown with more development. That development would be “village-like” in  
having most of the full range of life’s activities all provided for close together: living, working,  
commercial, social and cultural spaces. Integral to the “urban villages” notion is removing  
development outside the concentrated cores steadily over the years to open creek systems, expand 
community and commercial gardens for food production and security, for parks, sports, recycling  
and other open space uses. The overall pattern of change thus will support bicycle, transit and  
pedestrian access and thereby create the foundation in urban form for greatly reducing demand for  
energy and land, and thus creating a basis for adding exactly the right technologies and jobs that fit  
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a more localised economy and an energy conserving and benign renewable energy future. That is a  
potential future so low in demand for energy that oil independence becomes a real possibility.”

OIO seems a great initiative, but I wonder if people will ever completely get out of cars until:

• Most folk do not own a car
• All of the remaining cars (most of which are rentals) are garaged outside the domestic area
• Driving a car or truck at all in the domestic area is rare and for a special purpose, such as 

heavy delivery/removal or ambulance assistance to a sick person

Remember: parents are unlikely to let their children walk or cycle on their own around the domestic 
area unless they are confident that powered vehicular visits are very rare, and that those drivers are 
fully aware of their duties of care to all other road users in that special road system.

If The Town ever gets built, I think it will benefit from lessons learnt in projects like OIO, and 
might in turn feed useful results back to them.

The huge hurdles to transitioning
Consider transitioning your own house from mains water and sewage.  You start, quite usefully and 
very cheaply, by collecting your shower's cold run off in a $5 bucket, and using the water to flush 
the toilet.  You have saved yourself a handful of dollars per year, and the country a little water. 
Good, but you still receive water and sewage bills of ~$1,000 a year.

Now you get serious.  You install a composting toilet, and arrange for its waste to be used on your 
substantial garden.  You also install large water tanks and collect all the roof rain run off.  Now that 
your waste water is just 'grey' (no humanure) you dispose of it immediately by subsurface irrigation 
in the garden.  With some trepidation about drought you inform the water authority you no longer 
wish to purchase mains water and will no longer be sending them any sewage.  If you can get them 
to respond acceptably (most unlikely) you might then finish up with a zero water and sewage bill.

You have successfully transitioned your home away from all mains water and sewage, and your 
costs have diminished considerably.  However, the street is still served by mains water, and sewage 
pipes, and they cost no less to maintain and service just because you have ceased to use them.

In fact, your neighbours are now paying more than before, because the almost totally unchanged 
costs are now divided amongst fewer people!  Similar calculations apply to roads...

If you give up your car and use buses and bicycles instead, your costs are dramatically reduced but 
the per capita costs for remaining drivers are raised.  Streets still have to be maintained; traffic 
lights powered and mended, police paid to check speeds, courts funded to fine offenders, and so on.

And the streets are not yet safe for bicycling, or for allowing youngsters out on their own or with a 
not-much-older sibling or friend.

Only where a substantial community has never had any water and road infrastructure will there be 
no relevant costs at all.  Whereas, during an existing area's transition to a low infrastructure, 
massive cost elimination only occurs once all services cease.  If by that time you still flush a toilet, 
need a car, have a large demand for mains electricity or gas - tough!

Perhaps smaller areas can be carved out of larger established populations – trying to make them 
more self sufficient and less concerned with the surrounding parts of the city, localising schooling, 
jobs, shopping, and making walking and cycling acceptable.  I wish such ventures good luck.
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The Town's society

Outreach
A closed community is nearly always a danger to itself and a generator of suspicion and mistrust by 
the rest of the world, particularly “outsiders” who live nearby.  The Town must present a truly open 
face to the world.  It is an experiment, funded in part by its participants, but with considerable help 
from others: governments, corporations, foundations, and perhaps individuals other than residents.

It must report its progress, and its failures, so that others may learn.  Its best long term indicators of 
success might be first to achieve a state of stability and long term sustainability, then to pay back its 
original costs by helping to fund other such Towns.  For this to happen, the first Town needs an 
attitude of outreach, to present its philosophy to those who might want to be involved in this Town, 
if it still has opportunities for new residents, or otherwise for future Towns.

Visitors

One valuable way of expressing such outreach would be to welcome visitors, whether for a day to 
look or a year to stay and work.  This would allow others to view the work and ideas, sometimes to 
take them away for use elsewhere, but also to expose the project to perhaps sometimes sceptical 
outside opinions “... that might not work because …”.

Out of Town projects

It might be a benefit to run an hotel in a major city or two.  This would be partly a service to 
Townsfolk travelling to that city, by providing them with inexpensive accommodation, partly a 
profitable venture feeding income back to The Town, and finally an opportunity casually to present 
information about The Town to the other guests.  Such a project is unlikely to be an initial priority!

More Towns

The most appropriate of outreach projects in The Town, if successful, must eventually be to assist 
the development of further Towns, nationally and internationally.  It would be premature and 
presumptive to do so too early.  Better to wait a while until The Town concept is sufficiently tested 
and proven.  It would certainly need significant adaptation for some different cultures and climates. 
It might be very difficult or impossible to establish them in already densely populated areas.

No more war

War, and all the preparations to be able to wage it, is one of the greatest breakers of all The Rules. 
One open day at Richmond Air Base I was standing in the cargo hold of a US Galaxy aircraft, not 
recommended for agoraphobics!  It can take large vehicles two at a time, side by side.  

I asked the sergeant on duty what its fuel consumption was like.  “1800 gallons sir”.  “Is that per 
hour?”, I responded.  “No sir!  That's just for take off.”  Heck, that could run my car for a decade.

American aircraft says the Galaxy has a fuel capacity of 194 kilolitres (145 tons).  It can fly a 92 ton 
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payload 3,440 km and still have enough fuel to take off after unloading, and fly a further 800km.

When you consider the concrete for runways, the steel for machines of war, the vast amounts of fuel 
used to power them, the chemicals used to make the munitions, surely war has to be our single least 
sustainable activity, and an awful one in human loss and disfigurement and grief.

True, because of their preparations for war, the military can provide extremely valuable aid to 
civilian populations in the event of a disaster, such as tsunamis or earthquakes.  However, I think we 
could equip a force for such work for far less than preparing for war.  

So there's another outreach task: working towards peace by bringing people together from all over 
the world to study The Town, and takes its ideas and philosophy home with them.

And within The Town, residents may wish to take care to minimise or completely avoid any 
occupation that contributes to war.  Not always easy.  I used to work for a company that produced 
copiers and printers.  Probably some of those were sold to munitions factories, even though as far as 
I knew the company had no direct connection with producing weapons.

'Inreach'
It seems to me that the last half century has seen a gradual retreat from community life. There are 
numerous reasons, but though The Town should be concerned with outreach programs, it should, if 
anything, be even more concerned with 'inreach' programs – to facilitate a good life for its own 
citizens, and for those who visit The Town to learn its ways.

Motor transport, and all that comes with it, has (understandably) forced parents to become far more 
concerned about their children's safety.  Irrelevant in The Town!  

In my young days, my parents were seemingly quite comfortable with me making my way from 
home to Cubs (junior Boy Scouts) on my own.  As you can see if Google Maps performs as it 
should, that is a half mile walk, crossing two significant roads, sometimes returning in the dark. 
Were they mad?  Well, I'm still alive!  I doubt if many parents would allow that these days.

This is one of the major reasons for creating The Town as a way of life that is deliberately semi-
separate from the current standards of society.  It is just about impossible to imagine creating a 
similar sense of safety and security within existing infrastructure.  There is no economical way of 
quarantining off its traffic dangers whilst creating a pure walking/cycling environment alongside 
traffic.  (This is not to say that addition of walk and cycle ways is a waste of time; on the contrary, 
but it might take decades before reaching the equivalent of the completed solution that is planned 
for The Town from its very inception and forever after.)

The home has become more of a fortress, in some cases almost literally, with high walls, secure 
remote controlled doors, and speaker buttons and cameras at an electronic gate.  Must protect the 
plasma TV and blue ray player from drug-addict burglars!

The front veranda, on which folk once sat to watch the world go gently by has either disappeared, or 
is now hidden behind a double garage.  Anyway, the world no longer does anything much gently.

Some men, somewhat alienated from society, become sexual predators.  Is this phenomenon worse 
than in previous times?  It probably doesn't matter: it is an issue to be tackled.  Most men want sex; 
in some, that desire when frustrated can lead to aggressive and violent behaviour including rape and 
murder, especially when fuelled by excess of alcohol.
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People die unnoticed.  From The Independent: a woman lay dead in her flat for more than two years 
in Wood Green, London, until in January 2006 housing officers found her decomposing body when 
they came to investigate unpaid rent.  What a really sad indictment of our so-called society.  This 
report was so hard to believe that I checked confirmatory reports at the BBC and Telegraph sites, 
the latter having an incredulous-toned article “How on earth can a woman lie dead for two years?”.

Whilst not wishing to intrude unwanted into people's lives, it is important to ensure that everyone is 
cared for, and that those who have no relatives or close friends in The Town are nevertheless given 
the opportunity to be included into activities, and perhaps more importantly, to contribute in some 
ways to the life of the community.  

Everybody should have the right to be left alone (if that is what they really want) but also the 
opportunity not to be lonely, ignored, forgotten, discarded.

Otherwise we will continue to waste the energy of youth, the experience of age, and the idle days of 
the unemployed, which can surely be turned to some benefit within a well organised community.  

There is always more than enough work for idle hands.  It's a case of making sure they get together.

Prisoners, and troubled juveniles

One of the undoubted challenges of The Town will be to find enough externally funded work to 
ensure that its balance of payments (with the rest of the world) is at least neutral, and preferably 
positive, so that it may help fund and support similar ventures (additional new Towns).  

One way in which it might help to do so, and at the same time contribute substantially to the rest of 
the wider community, is to house and monitor offenders, perhaps in the last part of their sentence, or 
completely in the case of the more minor offences, and to provide 'last-chance' style opportunities 
for troubled juveniles from other parts of the country.

An approach with offenders could be to house each of them in completely separate units, so that 
there is no automatic establishment of a “university of crime”, as is inevitable within conventional 
prisons.  The use of high-tech monitoring devices, such as radio bracelets would seem appropriate, 
leaving the 'inmates' the freedom to be anywhere permitted, such as almost everywhere within The 
Town but not, unless pre-arranged, outside.  Income would be derived from the State both for the 
board and lodging,  and for the staff who would monitor and advise the offenders.

Given the large conventional prison costs per person per day (>$A200?) such an approach should 
benefit the people involved, The Town, and the state's level of expenditure on prisons.

The environment within The Town should be highly conducive to rehabilitation.  In particular, there 
would hopefully be no opportunity to purchase drugs, reduced chances of stealing goods (given the 
probable desire of most Town citizens to have fewer possessions), and nowhere to sell any ill-gotten 
gains anyway.  Also, there should be many opportunities for various legitimate voluntary or paid 
occupations.

It is notable that Australia witnessed one of the first and very radical approaches to the treatment of 
prisoners by the remarkable Scot, Alexander Maconochie (1787-1860), particularly when he 
became governor of the notorious prison on Norfolk Island.  I first encountered him whilst reading 
Robert Hughes' The Fatal Shore.  Maconochie's work seemed to me the only shaft of brilliant 
sunlight in this wonderful, but inevitably dark and dismal description of Australia's founding.  It 
seems to me that not only does penal reform owe a great deal to Maconochie, but that it still has a 
long way to go to put in place the best of his ideas of nearly 200 years ago.
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Intentional communities

Many communities have been set up (and collapsed) that aimed to achieve a higher degree of 
communal living.  You might wonder what distinguishes them from The Town particularly since, 
like the plans for The Town, many of them espouse a way of life that is ecologically sustainable.

Some intentional communities have been absolutely appalling, and have ended horrifically.  At 
Waco Texas and Jonestown, Guyana over a thousand people died as a result of those communities.

Others focus on certain beliefs held (often rigidly) in common: social, political, religious, or 
spiritual, or are semi 'tribal' in nature, such as the Amish communities or Israeli kibbutzim.

There is much to be learnt from such communities (more from the DON'T than the DO column) but 
The Town is designed to be different from almost every preceding community in several key ways:

• The Rules
Aim towards following The Rules, without which humanity will not survive on Earth in 
anything like a desirable way.  It will be a slow learning process needing much thought, 
planning, trial and failure before success.  They are not religious edicts; they are physics. 

• Religion
Freedom to follow whatever religion you choose, or none, but no connection whatsoever 
between secular Town government and any religion.  Respect: certainly; involvement: nil, 
other than the even-handed provision of suitable but modest premises.  No cathedrals thanks

• Education
H G Wells wrote: "Human history becomes more and more a race between education and 
catastrophe." [The Outline of History (1920)].  How true.  Continuing education of all (not 
just 0-21) must be one of the most important tasks in The Town.  E-learning materials and 
tutoring might well be a major export

• Size
the Town must be small enough to remain 'walk-able' whilst having sufficient critical mass 
for key institutions, making it many times larger than most previous intentional communities

• Safety and health
The domestic area transport choices should mean nobody ever gets killed by a vehicle, air 
pollution or obesity.  This massive advantage is available from the very inception of The 
Town, and is almost impossible in existing conventional society – hence The Town

• Caring
Refocussing our obsession with self and personal property onto improving the infrastructure 
and facilities of The Town and the lives of all, but still delivering individual financial benefit 
to each Town shareholder.  It's a realistic “Less ME more US” not the “No ME all US” 
philosophy that often kills off communities that aim too high for a communal life.  We are 
somewhat selfish creatures, who need a better societal structure to bring out our finer selves!

• Open
Nurturing an openness way beyond that which surrounds us today.  How many development 
plans are simply based on making a quick buck, with every attempt to shut out competition 
and inquiry.  “Sorry, can't tell you that: commercial in confidence”.  And yet the information 
in question concerns a large development that greatly affects the whole community, from a 
new power station swallowing many nearby fields, or a massive new supermarket swamping 
existing traditional shops.  Corruption flourishes in secret. 'Sunlight' is the best disinfectant.

• Replicating
If The Town is a success, one of its most important activities should be to help organise 
replicas, with suitable alterations to allow for different geographical and cultural situations
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Community assistance

From time to time, all of us need a little help with life.  For some, that may be a lot of help for much 
of the time, particularly the young, the frail elderly, or those with a physical or mental disability.

That help is usually expected from overworked understaffed government-funded professionals, and 
from close relatives, who are often just one more incident away from losing the plot altogether.  

Sometimes an adult daughter's life is subsumed into caring for a parent, to such an extent that she 
has so much less time for herself that she misses out on any opportunity for a family life of her own.

A high school child is more or less forced to act as carer both for younger siblings and for a single 
parent who isn't coping (mental illness, drugs, alcohol), and after leaving school feels compelled to 
enter the work force immediately rather than experiencing a tertiary education.

Such demands for support often occur when other family members are either not prepared or unable 
to help through their own family or work commitments, or by reason of geographical location.

In the absence of government funding sufficient to provide all the necessary professional care for all 
(when do we ever expect that to happen?) we need to arrange a better mix of care, with the 
community contributing a larger share of voluntary care, assisting family members where possible, 
and guided both by them and the professionals.

Of course, non of the above is unique to The Town; it needs to happen in society everywhere.  The 
big differences are that The Town should be providing a greater level of organisation and an 
environment more conducive to the joint assistance by all three parties, government staff, relatives, 
and neighbours.  One physical advantage of The Town is that those suffering from mental problems 
that make them confused are almost certainly not at risk of death or injury by wandering in traffic.

Disabilities

It goes, but not without saying (lest it be forgotten) that a brand new town should be constructed so 
it satisfies the needs of many of the disabled, that is, it should be built with “an access state of 
mind” as expressed by Graeme Innis AM, the Disabilities Discrimination Commissioner with the 
Australian Human Rights Commission (AHRC)

See the AHRC publication: "The good, the bad and the ugly – design and construction for access".

However, access to building and premises is far from the only area where disabled people face 
discrimination, often caused by lack of informed thought.

See also the AHRC's A to Z index of disability rights.
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Is The Town already built?
There are towns and cities already under construction that you might consider go some way towards 
the ideas explained in this work.  At least two in Australia of interest are the Queensland city of 
Greater Springfield, and the town of Laurimar to Melbourne’s north-east.  And I expect there are 
others around the world.  Indeed, the driving force behind Greater Springfield (Maha Sinnathamby) 
states that some 15 other master-planned cities were examined for their planning lessons.

They both address the concept that residential accommodation should at last be planned instead of 
just growing like Topsy around an original focal point, such as a port, a crossroads, or a river ford.

However, as far as I can determine, neither of them attempt to:

• Aim for eventual complete sustainability within their boundaries by including enough land 
for growing timber and food, and on which productively to make use of human wastes

• Eliminate huge infrastructure costs by (a) eliminating the water-based infrastructure and (b) 
massively altering the internal transport model

They are, in some respects, just better planned versions of our normal towns and cities.  This is not 
to denigrate them.  There will almost certainly be a significant improvement in both sustainability 
and the quality of life for their residents.  And perhaps they are the most sensible way to go, 
whereas my concepts may be just a trifle too radical for this age.  I hope not, because I don't think 
we have much time to waste before making enormous inroads into our unsustainable way of life.

Laurimar 
Laurimar is being developed by the Delfin Lend Lease company on 324 hectares approximately 
30km north-east of Melbourne, Victoria.  The community is already home to over 2000 residents in 
500 homes, and upon completion, is expected to house about 9000 residents in 2300 homes.

So in population, and the areas for the domestic and (future!) town centre, it closely resembles The 
Town.  Key differences, as far as I can determine from viewing the Laurimar master plan, are:

• Roads are conventional, and presumably residents have cars, driveways, and garages
• There are several through roads, so non-town traffic can cut through, thus adding to the 

safety risk to walkers and cyclists, particularly young children
• There is no agricultural land directly associated with Laurimar, though neighbouring farms 

may well already or eventually supply much of the produce needed
• There is no forestry land associated with Laurimar that might supply timber for the eventual 

rebuilding of houses inevitable over the centuries
• Water is supplied by mains, toilets are standard (presumably dual) flush, sewered
• There may not be enough jobs within Laurimar to satisfy its residents' employment needs, so 

it would be something of a (car based – no rail nearby) dormitory town to Melbourne, 
emphasised by Delfin's slogan “LAURIMAR: A TOWN JUST OUT OF TOWN”

• No current or (seemingly) planned secondary education facilities of its own

Please don't misunderstand me, especially if you live in and greatly enjoy Laurimar!  I have no 
disrespect for that town.  It probably is one of the best of its kind.  But it is clearly not The Town.
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It is a relatively conventional medium town, constructed by a commercial developer, no doubt using 
plenty of brick and concrete, and aimed at making a profit by selling to those who desire a more 
country-oriented way of life, but near enough a capital city to commute.

Greater Springfield
Greater Springfield, Queensland Australia, is about a 30km drive south-east of Brisbane.  It is being 
built on 2860 originally desolate hectares purchased in the early 1990s by Springfield Land 
Corporation, led by its visionary chairman Maha Sinnathamby.  It already houses 21,000 residents, 
and the target is for 105,000 residents, a little smaller than Darwin.  By 2013 it is expected it will 
have a $600M rail line, funded by the state government, providing a 25 minute ride to Brisbane.

Maha emphasises it is a “live, learn, work, play” city so major differences from Laurimar above are:

• Enough work (one job per three residents) such that it is, in the main, not a dormitory for 
Brisbane workers.

• Education to cater for all needs, from kindergarten to university.  There are already some 
9,000 students, and one of three campuses of the University of Southern Queensland.

The level of education is consistent with its population size.  I do not envisage that The Town would 
be able to sustain more than a university adjunct function, probably concentrating initially on study 
of The Town itself.

However, in other respects (transport, water, sewage) is it conventional, and focussed almost 
entirely on providing domestic, central, and parks space – no agriculture or forestry – but then the 
land size is about 1/10th of that I envisage for The Town, with a population 10 times bigger.

One significant aspect is that the establishment of Greater Springfield was the subject of special 
legislation in the Queensland state parliament.  That is encouraging (it was supported by all MPs!) 
since I suspect establishment of The Town would at least need state - and probably federal – 
legislation, as it would (as I describe it) require some relief from existing state and federal laws.

Groningen
Groningen is a city of about 190,000 in The Netherlands.  It is notable in the context of this work in 
that it turned its city centre into a cycleway.  Despite initial opposition, the step proved immensely 
successful, with a high percentage of trips in the city being by cycle.  I mention it just to show that 
massive use of cycling is not just possible but desired by many people.  Initially, strong objections 
were made by businesses located on roads that were going to become car-free.  Now, other 
businesses which are still next to roads used by cars are pressing for them to become car-free!

Has this book already been written?!
Perhaps you have already read, or even written, something along the lines of this work!  Tell me 
about it, and accept my advance apologies for not being aware of it.

You can tweet me @nickjsharp
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Squanderers or sustainers?

'Rules is rules'
The Rules will have to be obeyed eventually and completely.  The sooner we obey them, albeit only 
partly at the start, the longer time we have to plan and act to avoid a final crunch, hopefully for ever.

It may prove too hard, at least initially, to convert existing towns and suburbs, let alone city centres, 
to such compliance.  Could total agreement be obtained to pedestrianise an existing area of 4000 
households?  It might be possible one day – perhaps only on the day the last car-owning resident 
has scrapped his vehicle, following the sky-rocketing of the fuel prices!

And until the cars go, the roads are excessive and the traffic is a threat that will inhibit most parents 
from allowing their junior children to roam as freely as they should.

So, let's build The Town … a bold experiment in leapfrogging to a life-style that is a blend of the 
best of bygone days with the very latest low environmental impact technology.  It won't be perfect, 
but at least it will present a model to the world of how to live well while living lightly on the earth.

And over the next few decades, in Australia alone, we will probably need hundreds more times the 
accommodation of one Town before population levels stabilise, so why not do the experiment?  It 
should actually cost less (a lot less) than housing more people in conventional suburbia.

People throughout the countries of the developing world are clamouring for the same lifestyle as 
those in the developed world countries.  They can't have it!  That is not a bitchy “I'm all right, blow 
you” statement.  In a world of 7 billion people (probably heading towards 9 billion before it 
hopefully starts gradually reducing) it is simply a fact.  It would need several more earths right now, 
and more as they were used up.

So if we want to avoid rampant hypocrisy (or worse still - wars) we have to start telling that to the 
developing world, but at the same time as we are clearly giving up our planet-wrecking ways.  The 
Town will give the developed world a great new way of life at much lower financial, environmental 
and social costs, and still be a substantial and affordable improvement in the developing world.

Ridiculous?
OK, you've made it this far perhaps despite your deep suspicion that my proposed solutions are 
rubbish, or that nobody will sign up for them, and that no governments and sponsors will do the 
necessary to make it happen.  I'm keen to learn about your doubts and arguments, but I'm not going 
to debate with you about The Rules.  If you don't believe that in the long term:

1. We must stop using up non-renewables
2. We can't go on taking more and more renewables
3. We must nurture the land, the waters, the air, and protect biodiversity

sorry I wasted your time.  Enjoy your new planets when you reach them. (You'll need at least two.)

And long term is not that long.
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If you do agree with The Rules, but disagree with my solutions, I'm keen to learn why and what are 
your alternative solutions.  Start by tweeting me @nickjsharp

We must have solutions.  Failure will doom the race to early extinction, or a retreat 'to the caves'.

John Petersen writing “Plug-In Vehicles: The First Great Fraud of the New Millennium” for 
Batteries International Winter 2010, said:

“... six billion people on this planet want a small piece of the lifestyle that 500 million of us have  
and take for granted....The biggest challenge of this century will be making room at the table for six  
billion new consumers.  Accomplishing that without horrific environmental consequences and 
catastrophic conflict requires relevant scale solutions to persistent shortages of water, food, energy  
and every commodity known to man.”

Accomplishing that is almost certainly impossible; it would need several more earths.  In that case, 
the only way we might convince the 6 billion not to want our current lifestyle is to change that 
dramatically and in a way that we will actually enjoy whilst obeying The Rules.

Any other path is rank hypocrisy, and doomed to fail.

Next steps?
Clearly, this treatise is just a sketch.  Equally clearly, I don't know enough in many of the relevant 
areas.  The Town will not happen unless many people bring together their various appropriate skills 
and a dedication to some fundamentals:

• The Rules
The project will get nowhere unless everybody involved agrees with these, even though it is 
inevitable that they will not be obeyed wholly from the start, or even perhaps for decades

• Not negotiable
Certain aspects really are crucial to the project.  I believe they are:
No motor vehicles to be parked or garaged anywhere in the domestic area (except battery 

powered push bikes, and a few small electric disability or service vehicles?)
Very few motor vehicle trips in the domestic area, therefore minimal roads, no storm drains
Few reticulated services (electricity and telecommunications) in the domestic area
All communications services: FttH (Fibre to the Home) or wireless, not copper, no aerials
All toilets composting and all grey water to immediate sub-surface disposal, so no sewers
No gas mains: any very modest use of gas by bottles

• Important but debatable
No water mains: hopefully all water comes off the roofs; might install a tiny main that is for 

emergency use to top up the tanks in a heavy drought, not for regular or direct use
No house mail boxes, so no junk mail, no deliveries of mail or papers, e-mail preferred
No rubbish collections; causes each individual to concentrate on trash minimisation
Property ownership: The Town to own all land and buildings which residents/shops rent
Town ownership: shares, entitling to receiving or offsetting rent of resident shareholders
Voting rights (for The Town's government): residents of voting age: one vote each

• Flexibility
'Rome wasn't built in a day' so some standards which must eventually be observed, may 
have to be worked towards rather than obeyed in full from day 1.
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Key steps, many of which will be in parallel rather than in the order below, include:

• Building support for the project: That is the main point of this treatise
• Project management
• Design: Clearly, there is a vast amount of design is required
• Funding
• Arranging employment
• Designing the governance model
• Site selection
• People selection and training!
• Legislation
• Construction
• Phased occupation

Look back in …
Anger, or admiration and gratitude?  Consider our great grandchildren.  How will they view their 
recent history which is our present?  The age of stupid?  A time of unbelievable selfishness in which 
we spent their inheritance – the non-renewable resources of the planet – and doomed them to 
scratching an ugly living from impoverished soils and polluted water on a too-hot planet?

Now, we are the squanderers.  Dig it up.  Cut it down.  Use it today.  Throw it away tomorrow.

We must become the sustainers, so that they can look back at our efforts with admiration that we 
finally recognised the stupidity of our ways, and gratitude that we actually did something about it.

Not just something – everything!  The Town is not the complete panacea.  Far from it.  It is no 
Utopia.  It is at best an 80:20 rule effort (fix 80% of the issues with only 20% of the cost of a total 
job) but one that could buy us considerable time and resources in which to do much much better.  

In the long term, obedience to The Rules is mandatory.  Simple logic: the physics of the planet.

Let's build A Town!  The first Town would need about 5% of the current Australian population to 
show an interest in this idea, and about 1% of those to put their hands up for it!

Beyond the scope ...
… of this work, but related and of great importance, is the future of:

• Economics
To date, most economics has been based on growth, much of it physical (growth in goods). 
However, whilst physical growth has to reduce and eventually become entirely based on 
reuse and recycling, there is no major obstacle to growth in the purely services sector

• Heavy industry
Much of today's heavy industry (steel, concrete, shipbuilding and so on) is almost totally 
unsustainable.  I cannot predict how the wind-down and eventual elimination of such 
activities can best be achieved and phased.  The Town's demand-reduction will help.  

And heaven help Australia.  Long ago, it stopped mainly “living off the sheep's back” and now just 
survives the balance of payments struggle by digging up and selling once-only-then-gone minerals.

A Zillion Year Plan ... for humanity Page 126 

http://en.wikipedia.org/wiki/Pareto_principle
http://www.ageofstupid.net/


Writing

Author
This treatise was written by one Nick Sharp.  By August 2010, a Google search for “Nick Sharp” 
yielded “About 8,890 results”, so perhaps a little more detail is appropriate.

This one was born on 25th April 1948 in Croydon, England, UK.  Much later (!) I realised that date's 
significance to the land in which I would eventually live.  It's ANZAC Day, commemorating 1915's 
Gallipoli landings during World War I by members of the Australia and New Zealand Army Corps. 

[In 1996, I had the great privilege to shake hands with one Ted Matthews on his 100th birthday, 
which by astonishing coincidence was 11th November, now armistice day.  Ted was by then the last 
living Australian who had taken part in the actual 1915 April 25th landings in Turkey.]

After an education at Beckenham and Penge Grammar School, and in Chemistry at Wadham 
College Oxford, I entered the British computer industry, joining ICL (International Computers 
Limited) which was later swallowed up by Fujitsu.  

You can find my name under the 1974 UK election records as a Labour candidate for Beckenham in 
that year's February and October general elections.  Fortunately, I lost in both.  I would have been a 
hopeless MP!

I emigrated to Sydney, Australia with my family in 1983, as a refugee from the British climate and 
Margaret Thatcher.  I think the move was decided in my mind on a day in January 1981 when the 
temperature in the county of Kent had not exceed minus ten degrees Celsius for three days in a row. 

I continued to work for the Australian ICL operating company, but by 1984 that job expired, and 
early in 1985 I joined (then) Rank (later Fuji) Xerox Australia, working for the Xerox family off 
and on until March 31st 2009, having by then installed and re-installed Fuji Xerox's international 
network five times.  I didn't keep getting it wrong!  Technological and commercial changes made it 
necessary to keep upgrading, usually with a different set of equipment and bandwidth providers.  

It was an enjoyable career, full of problem solving challenges, and international travel to, and 
friendships in, many countries in Asia and North America.  A key lesson learnt was that measuring 
network usage was essential to good resource management, a learning transferable to the rest of life.

After that, I took a break from employment, forced on me by the dreaded GFC (Global Financial 
Crisis), using the opportunity to write this treatise.

Equipment
I wrote much of this on an aging (2003) laptop, running Ubuntu Linux 9.04 with Open Office 3.1.1.

Realisation 
In 1972 I was deeply influenced by “Limits to Growth” a report to The Club of Rome.  I believe 
that it has often been denigrated since, but its approach and fundamental messages struck home to 
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me.  It made it clear that we are on a course to disaster, and it is a race to see if running out of 
resources get us before pollution does.  

Fat lot of notice we took of it then.  Its stated purpose was not to make actual predictions, but “to 
explore how exponential growth interacts with finite resources”.  The concepts are as fresh today as 
they were then: use up the planet and we die out, from pollution, running out of essentials, or both.

I also passed some very happy times in the 1970's at a friend's dairy farm in Hampshire, England, 
which educated me a little in the practical side of farming.  I have spent quite a bit of my time, both 
in England and Australia in growing vegetables, so can speak with at least a smear of practical 
knowledge of both countries and both activities.

My employment took me quite often to USA and to many Asian countries.

This treatise (I really can't justify calling it a book, not least because you cannot hold it in your 
hand) emerges out of decades of growing awareness of the plight in which we have put our 
descendants, and a desire to suggest a way forward.

Physically, we must actually retreat a little, to earlier ways of a little more frugality, conserving the 
environment and all its inhabitants, and enjoying life with fewer things and more physical activity. 

Socially, we must advance massively.  As a society, we really care quite poorly for each other, 
outside, and sometimes inside, the family.  

And in information flows, we must exchange and build our learning world-wide, lest we repeat the 
old mistakes and wreck the planet, at least insofar as it supports us.  It will survive!  We might not. 
As the educator's slogan run: “If you think education is expensive, consider the cost of ignorance.”

I don't think we can do those all those things very well within the constraints of the current society. 
Hence my belief that we need to create The Town, not as an utterly separate and wildly different 
construct from today's standard society, but sufficiently distanced in style and sometimes in 
geography, to enable and encourage the necessary ways of the future, now.

This little work is dedicated, of course, to my children, my grandchildren born and maybe yet to 
come, and to all their and your offspring down the ages until the Sun expands to claim our 
magnificent planet, a zillion years from now.

Nick Sharp
Curl Curl
New South Wales
Australia
August 23rd, 2010

You can tweet me @nickjsharp
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